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BACKGROUND OF THE INVENTION 

1. Held of the Invention 

This invention relates to novel phosphonate-nucleotide ester derivatives or pharnnaceutically acceptable 
salts thereof. More particularly, it relates to novel phosphonate-nucleotide ester derivatives or pharmaceuti- 
caily acceptable salts thereof which can be orally administered as antiviral agents, 

2. Background of the Invention 

Infectious viral diseases have been recognized as medically important problems. For treatment of such 
diseases, drugs having antiviral activity but no inhibitory activity on growth of normal cell lines have been 
developed. For example, 9-(2-phosphonylmethoxy)ethyladenine (PMEA), 9-(2-phosphonylmethoxy)ethyl-2,6- 
diaminopurine (PMDAP) etc. have been reported to be effective on herpes simplex viruses type-l and II 
(HSV-1 and HSV-2), human immunodeficiency virus (HIV), hepatitis B virus (Yokota et al„ Antimicrob. 
Agents Chemother., 35, 394 (1991); Votruba et al., Mol Pharmacol.. 32, 524 (1987)]. 

The problems of these nucleotides and ionic organophosphate esters are their deficiency of oral 
absorptivity [see, De Clercq et al., Antimicrob. Agents Chemother., 33. 185 (1989)]. Therefore, these 
compounds should be parenteraily administered, for example, by intravenous or intramuscular injection, to 
attain sufficient blood concentration to elicit their effect. 

However, it is difficult to apply treatment utilizing parenteral administration unless the subject is in a 
hospital. Accordingly, it is not a preferred method to treat subjects suffering from altricious diseases such 
as AIDS and HBV diseases. Accordingly, there required development of drugs which have antiviral activity 
and can be parenteraily administered. Up to date, no drugs have been put into practical use. 

SUMMARY OF THE INVENTION 

The present inventors have studied intensively to solve the above problems. As the results, we have 
found that the object can be attained using a certain kind of phosphonatenucleotide esters, and have 
attained the present invention. 

That is, the point of the present invention resides in phosphonatenucleotide ester derivatives of the 
following general formula (I): 




<y 0 

CH 2 CH2 OCH2 P-OR^ 



( I ) 



(wherein ring A represents 
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(wherein and independently represent hydrogen, halogen, hydroxyl. mercapto, Cg-Cio arylthio or 
amino). R^ represents Ci-C* alkyi or ethy! having one or more substituents selected from the group 
consisting of fluorine, Ci-C4 alkoxy, phenoxy, C7-C10 phenylalkoxy and C2-C5 acyloxy; R* represents ethyl 
having one or more substituents selected from the group consisting of fluorine, C1-C4 alkoxy. phenoxy, C7- 
C10 phenylalkoxy and C2-C5 acyloxy; X. Y and Z independently represent methyne or nitrogen atom); or 
pharmaceuticaNy acceptable salts thereof. 

DETAILED DESCRIPTION OF THE INVENTION 

The present invention will be explained in detail. 

Phosphonate-nucleotide ester derivatives of the present invention are represented by the above general 
formula (I). In the above general formula (1), halogen atoms in R^ and R^ include, for example, fluorine, 
chlorine, bromine, inodine; Ce-Cio arylthio includes, for example, phenylthio, tolylthio, naphthylthio. Ci-C* 
alkylin R^ includes, for example, methyl, ethyl, n-propyl, i-propyl. n-butyl, i-butyl, sec-butyl, tert-butyl. C1-C4 
alkoxy as a substituent on ethyl In R^ includes, for example, methoxy, ethoxy, n-propoxy. i-propoxy, butoxy, 
C7-C10 phenylalkoxy includes, for example. phenyl-Ci-C* alkoxy such as benzyloxy. phenethyloxy. phenyl- 
propoxy, C2-C5 acyloxy includes, for example, acetoxy, propionyloxy, butyryloxy. i-butyryloxy, valeryloxy. 
C1-C4 alkoxy, C7-C10 phenylalkoxy and Cz-Cs acyloxy as substituents on ethyl in R* Include those on ethyl 
in R3. 

A preferred ring A in the above general formula (1) includes: 




(wherein R^ and R^ independently represent hydrogen, halogen, hydroxyl. mercapto. Cg-Cio arylthio or 
amino). 

A particularly preferred A is 
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(wherein represents hydrogen, chlorine, hydroxyl, mercapto, tolyithio or amino; represents hydrogen, 
10 chlorine, iodine, hydroxyl or amino); 

20 (wherein R^ represents amino; R^ represents hydrogen); or 



k^R2 

30 

(wherein R^ and R^ represent amino). 

R3 is preferably C1-C3 alkyl. 2,2,2-trifluoroethyI or an ethyl group having a substituent selected from a 
group consisting of Ci-Ca alkoxy. phenoxy, C7-C10 phenylalkoxy and C2-C5 acyloxy. Particularly. C1-C3 
alkyl or 2.2.2-trifluoroethyl is preferred. 

35 R* is preferably 2,2,2-trifluoroethyl or an ethyl group having a substituent selected from a group 
consisting of C1-C3 alkoxy, phenoxy, C7-C10 phenylalkoxy and C2-C5 acyloxy. Particularly, 2,2.2- 
trifluoroethyl is preferred. When R^ or R* represents a substituted ethyl group, such an ethyl group is 
preferably substituted at 2-position. Further, at least one of R^ and R* is preferably 2,2,2-trifluoroethyl. X 
and Z are preferably nitrogen atoms. 

40 Phosphonate-nucleotlde ester derivatives of the present Invention represented by the above general 
formula (I) can form pharmaceutically acceptable salts thereof. Examples of such salt include, for example, 
in the presence of acidic groups, metal salt such as lithium, sodium, potassium, magnesium, calcium salt, 
ammonium salt such as methylammonium. dimethylammonium. trimethylammonium, dicyclohexylam- 
monium; in the presence of basic groups, mineral salts such as hydrochloride, hydrobromide, sulfate, 

45 nitrate, phosphate, organic salts such as methanesulfonate, benzenesulfonate, paratoluenesulfonate, acetate, 
propionate, tartrate, fumarate, maleate. malate. oxalate, succinate, citrate, benzoate. mandelate. cinnamate, 
lactate. 

Compounds of the present invention may form tautomers such as keto-enol tautomers depending on 
the substituents. Such tautomers are also Included In the present invention. 
50 Examples of the present compounds are shown in the following tables 1 to 7 (In the tables, P.S. 
indicates the position of the substituent: 
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Table 1 (Continued) 
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Tab 1 e 1 (Con t i nued) 
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Tab 1 e 1 (Cont inued) 
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Table 1 (Continued) 



Coup. 
Na 


R' 






R* 


X 


Y 


7 


P S 


7 1 


-H 


-OH 


-CH2CH2OC6H5 


-CHjCHjOCH, 


N 


C 


N 


X 


7 2 


-H 


-OH 


— CH2CH2(X)6H5 


— CH2CH20CH3 


N 


C 


N 


z 


7 3 


-H 


-OH 


— fflaCHatXIsHs 


— CH2CH20CfiH5 


N 


c 


N 


X 


7 4 


-H 


-OH 


-CHjCHzOCeHs 


-CHiOijOCeHj 


N 


c 


N 


z 


7 5 


-H 


-OH 


— CH2CH2OCH2C6H5 


-CH,CF, 


N 


c 


N 


X 


7 6 


-H 


-OH 


— CH2CH2(XIH2C6H5 


-CH2CF, 


N 


c 


N 


z 


7 7 


-H 


-OH 


Q{2CH20CH2CeH5 


-CH2CH2OCH, 


N 


c 


N 


X 


7 8 


-H 


-OH 


CH2CH2(XIH2C6Hs 


— CH2CH2OCH3 


N 


c 


N 


z 


7 9 


-H 


-OH 


— CH2(3l20(Jl2CsHs 


-CHjCHjOCHs 


N 


c 


N 


X 


8 0 


-H 


-OH 


-CHjCH20CHsC«H, 


— CH2CH20CeHs 


N 


c 


N 


z 


8 1 


-H 


-OH 


— Cn2Cn2UCn2Csn5 


— CH2CH20CH2C6H5 


N 


c 


N 


X 


8 2 


-H 


-OH 


— CH2CH20(3i2C6H6 


— CH2CH20CH2CSH6 


N 


c 


N 


z 


8 3 


-H 


-OH 


V/H2l/H2uL2n406n8 


— CH2CH20C2H4C«H5 


N 


c 


N 


X 


8 4 


-H 


-OH 


— Ln2CH2UC2n4C6n5 


— CH2CH20C2H4C6H6 


N 


c 


N 


z 


8 5 


-H 


-OH 


-CHaCHsOCCroCHa 


-CHiCF, 


N 


c 


N 


X 


0 b 




—OH 


— uijCHjOCCrouis 




N 


c 


N 


z 


8 7 


-H 


-OH 


-CHiCHjXCOCHj 


-CHtCHjOCH, 


N 


c 


N 


X 


8 8 


-H 


-OH 


-CHsCHaOCCOCH, 


— CH2CH2OCH3 


N 


c 


N 


z 


8 9 


-H 


-OH 


-CHjCHjOCCOCH, 


— CH2Ql2(K)8H5 


N 


c 


N 


X 


9 0 


-H 


-OH 


-CHaCHjOCCOCHa 


Qi2Qi20C6He 


N 


c 


N 


z 



10 



EP 0 632 048 A1 



Tab 1 e I (Con t i nued) 
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y 


z 


P.S. 


I 0 1 


-H 


-NH, 


-CH, 


-CF,CF, 


N 


c 


N 


X 


I 02 


-H 


-NH, 


-CH, 


-CFjCF, 


N 


c 


N 


z 


1 0 3 


-H 


-NH, 


-CH, 


-CH,CF, 


N 


c 


N 


X 


I 04 


-H 


-NH, 


-CHj 


-CH,CF, 


N 


c 


N 


z 


I 05 


-H 


-NH, 


-CFjCF, 


-CF,CF, 


N 


c 


N 


X 


1 0 6 


-H 


-NH, 


-CF,CF, 


-CF,CF, 


N 


c 


N 


z 


10 7 


-H 


-NH, 


-CFtCFa 


-CH,CF, 


N 


c 


N 


X 


1 0 8 


-H 


-NH, 


-CF,CF, 


-CH,CF, 


N 


c 


N 


z 


1 0 9 


-H 


-NH, 


-CH,CF3 


~CH2CF3 


N 


c 


N 


X 


1 1 0 


-H 


-NH, 


-CH,CF, 


""CH2CF3 


N 


c 


N 


z 


1 1 1 


-H 


-NH, 


-CH,CH,0CH3 


~CH2CF3 


N. 


c 


N 


X 


1 1 2 


-H 


-NH, 


-CH,CH20CH, 


-CH,CF, 


N 


c 


N 


z 


1 1 3 


-H 


-NH, 


-CH,CH,OCH, 


-CH,CH,OCHs 


N 


c 


N 


X 


1 1 4 


-H 


-NH, 


-CHiCHiOCHj 


-CH,CH,OCH, 


N 


c 


N 


z 


1 1 5 


-H 


-NH, 


~(5{2CH20C2Hs 


-CH,CH,0C,H5 


N 


c 


N 


X 


1 1 6 


-H 


-NH, 


""(3I2CH20C2H6 


QIjCHjOCHs 


N 


c 


N 


z 


1 1 7 


-H 


-NH, 


-CH,CH,OC,Ht 


— Qi,CH20C,H7 


N 


c 


N 


X 


1 1 8 


-H 


-NH, 


-CH,CH,0C,H7 


-CH,CH,0C,H7 


N 


c 


N 


z 


1 1 9 


-H 


-NH, 


~Ql2CH20C8Hs 


-CH,CF, 


N 


c 


N 


X 


1 2 0 


-H 


-NH, 


~CH2CH20C6H5 


-ffljCF, 


N 


c 


N 


z 
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Tab I e 1 (Cont i nued) 



Comp. 

nut 






R' 


R* 


X 


Y 


z 


P.S. 


1 2 I 


-H 


-NH2 


— CH2Q{20C$Hs 


-CH2CH20CH3 


N 


c 


N 


X 


1 2 2 


-H 


-NH2 


— CH2CH20C6H5 


-CH2ffl20aU 


N 


c 


N 


z 


1 2 3 


-H 


-NHj 






N 


c 


N 


X 


1 2 4 


-H 


-NH2 


~ CHs CH^lX/ 8 n s 




N 


c 


N 


z 


1 2 5 


-H 


-NHi 




-CH2CF3 


N 


c 


N 


X 


1 2 6 


-H 


4 ^ & ^ £ 




wi 12 wl 3 


N 


c 


N 


z 


1 2 7 


-H 


-NH2 




W* 4^ WA 4^ WWC 


N 


c 


N 


X 


1 2 8 


-H 


-NHs 


~Ln2Lli2ULn2Lftns 


*~ 9 Lirl 9 lAjfi ^ 

W* % ^ W4 i ^ WW* 1 4 


N 


c 


N 


z 


1 2 9 


-H 


-NH2 


~"Lri2Ln2UCn2l/sns 




N 


c 


N 


X 


1 3 0 


-H 


-NH2 


— CH2CH20CH2C6K6 


— CH2CH20C6Hs 


N 


c 


N 


z 


1 3 1 


-H 


-NH2 


~" CH2 CH 2 OCH2 C sH 5 


~ Lri 2 LMiULHi 1/ 8 Hs 


N 


c 


N 


X 


1 32 


-H 


-NH: 


CH2CH2OCH2C6H5 


CH2CH20CH2CdHs 


N 


c 


N 


z 


1 3 3 


-H 


-NH2 


— Q{2CH20C2H4C(H5 




N 


c 


N 


X 


1 3 4 


-H 


-NH2 


— Cll2vH2U02n4LflnS 

»^ 9 ^ ^ 4 « ^ ^* 9 * * V 


*~Cn 2 Ln 2 lA/ 2114 L 8 H B 


N 


c 


N 


z 


1 3 5 


-H 


-NH2 


-CH2CHiOC(0)CHj 




N 


c 


N 


X 


1 3 6 


-H 


-NH2 


-CHtCHjOCCOCHa 


CH2CF3 


N 


c 


N 


z 


1 3 7 


-H 


-NH2 


-CH2CH20C(0)CH, 


-ffl2CH20CH, 


N 


c 


N 


X 


1 3 8 


-H 


-NH2 


-CH2CH20C(0)CH, 


"~CH2CH20CH3 


N 


c 


N 


z 


1 3 9 


-H 


-NH, 


-CHiCHjOCCOCHa 


■■Qi2CH20CsHs 


N 


c 


N 


X 


1 4 0 


-H 


-NH2 


-CH2CH20C(0)CH, 


-CH2CH2OC.H5 


N 


c 


N 


z 
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Table 1 (Continued) 



Comp. 


R' 


R* 


R' 




X 


Y 


z 


P.S. 


1 4 1 


-H 


-NH, 


vl 12 vl 12 viV \u/ vl 1 3 


Lus vn2Uvn2v6ns 


iN 


n 


M 
IN 


Y 
A 


1 4 2 






vl i2 vl i2 v/v \w/ vi 13 


wn2vn2UUrn2U6nG 


IN 




IN 




1 4 3 


-H 




Lrn2 V/n2 tK/ \,u/ uns 


un2V/n2Uu v,uyLn3 


M 
IN 




IN 


V 
A 


14 4 






vu 2 V/U 2 UV/ w/ V/u 3 


— PH PH-fiprn^pw 


IN 




KT 
IN 


L 


1 4 5 




XN 1 12 


Wl2 Wl2 VUy V 211 5 


— PH PH np^^^p h 
i/n2tn2UUvUyL2n5 


IN 




KT 


v 

A 


1 4 6 


-H 




-CH2CH20C(0)C2Hs 


-CH2CH20C(0)C2Hs 


N 


c 


N 


7 


1 4 7 


-H 


-NHs 


-CH2CH20C(0)C3H7 


-CHjCHiXCroCsHT 


N 


c 


N 


X 


1 4 8 


-H 


-NH, 


-CH2CH20C(0)C3H7 


-CH2CH20C(0)C3H7 


N 


c 


N 


z 


1 4 9 


-H 


-NHi 


-CH2CH20C(0)C4H9 


-CH2CH20C(0)C«H, 


N 


c 


N 


X 


1 5 0 


-H 




-CH2CH20C(0)C4Hfi 


-CHjCHiOCCOC^H. 


N 


c 


N 


z 
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Table 1 (Continued) 



Comp. 
Na 






R» 


R* 


X 


Y 


z 


P.S. 


1 5 1 


-OH 


-H 


Mr t 
-CH3 


-CF2CF3 


N 


C 


N 


X 


1 5 2 


-OH 


-H 


Art 

-CHj 


-CFiCFj 


N 


C 


N 


z 


1 5 3 


-OH 


-H 


-CH3 


-CH2CF3 


N 


C 


N 


X 


1 5 4 


-OH 


-H 


-CHj 


— CH2CF3 


N 


C 


N 


z 


1 5 5 


-OH 


-H 


-CFjCF* 


-CF2CF3 


N 


C 


N 


X 


15 6 


-OH 


-H 


-CFsCFs 


-CF2CFa 


N 


c 


N 


z 


1 5 7 


-OH 


-H 


-CFjCFj 


-CH2CF3 


N 


c 


N 


X 


1 5 8 


T T 

-OH 


-H 


-CF2CF, 


—CH2CF3 


N 


c 


N 


z 


15 9 


-OH 


-H 


-CH2CF3 


-CH2CF3 


N 


c 


N 


X 


16 0 


-OH 


-H 


m ■ Mn 
-CH2CF3 


-CH2CF3 


N 


c 


N 


z 


16 1 


— OH 


T T 

-H 


ATT Afr AAir 

-CH2CH20CH3 


— CH2CF3 


N 


c 


N 


X 


1 6 2 


T T 

-OH 


T T 

-H 


-CH2CH2XH3 


-CH2CF, 


N 


c 


N 


z 


1 6 3 


T T 

-OH 


-H 


-ai2ai20CH3 


-CH2CH2OCH, 


N 


c 


N 


X 


16 4 


T T 

-OH 


-H 


— Ln2Ln2ULn3 


— CH2CH2OCH3 


N 


c 


N 


z 


1 6 5 


-OH 


-H 




— CH2CH2OC2H6 


N 


c 


N 


X 


1 Q U 




n 




Atl Air AP U 

— tn2Ut2lA/2n5 


VT 

N 


c 


X T 

N 


z 


167 


-OH 


-H 


— CH2CH2OC3H7 


— CH2CH20C3H7 


N 


c 


N 


X 


1 6 8 


-OH 


-H 


— Q12CH20C3H7 


— CH2CH2(KjH7 


N 


c 


N 


z 


1 6 9 


-OH 


-H 


— CH2CH20C8H6 


-CHjCF, 


N 


c 


N 


X 


1 70 


-OH 


-H 


— QI2CH20C6H5 


-CHiCF, 


N 


c 


N 


z 
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Tab 1 e 1 (Con t i nu ed) 



Cornp. , 


R' 




R' 




X 


Y 


Z 


P.S. 


1 7 1 


-OH 


-H 

X X 


-ffljffliOC.Hs 


VI 12 vi 12 vVi 13 


N 


c 


N 

IN 


Y 


1 7 2 


-OH 


-H 

X X 


vt 12 V/t 12 1 a 


vi 12 vl 12 vvl 13 


N 


c 


N 

IN 




1 7 3 


-OH 

X X 


-H 

X X 


■ ■■ 1 JH A 1 Xl a[ U 1 J» H C 


vl 12 vll2 w V 6 1 1 9 


N 


r 


N 

IN 


Y 

.A. 


1 7 4 


-OH 

X X 


-H 

X X 


^^"i .ri ^1 mWi 'tin t A n c 
Vi 12 vlt2 vVBi la 


vl 12 VI 12 vvSi IS 


N 


r 


N 

IN 




1 7 5 


-OH 

>-/ X X 


-H 

X X 


V112 vil2vvli2vot 18 


vii2vl 3 


N 


c 


N 

IN 


Y 


1 7 6 


-OH 


— H 

X X 






IN 


c 


M 

IN 


7 


1 7 7 
All 


-OH 

\mff X X 


-H 

X X 


ul 12 vll2wvl 12 V 81 15 


vn2vti2vvn3 


IN 


p 


M 

XN 


Y 


1 7 8 


-OH 

V-/ X X 


-H 

X 1 


vil2 viL2vfvll2vS115 


V/f 12vil2uvii3 


N 

IN 


r 

Vy 


IN 


7 


1 7 9 

X 1 v 


-OH 

\-/ X X 


-H 

X X 


vtl2vtl2wvl 12 v61 15 


vll2vll2*^8iiS 


N 

IN 


c 


M 

IN 


Y 


1 8 0 


-OH 

X X 


-H 

X X 


VI 12 vi 12 VA/II 2 V 6 1 19 


vll2vll2uv6115 


M 

IN 


c 

Vy 


IN 


7 


1 8 1 


-OH 


-H 


"~*l,n»I J1 MjH >«( j a m K 
VI IZ VI 12 VVI 12 V Q 1 IS 


Vli2 vt I2vvil2 vQllS 


N 

X T 


c 


N 

IN 


Y 


1 8 2 


-OH 


-H 

A X 


VI 1 4, VI I ^ VVl I ^ V O * 1 8 


" 1 •ii A [ .H 4 1 ji ill <i I . d ri C 
Vli2 vll2 vVl 12 V011O 


N 

X ^ 


c 


N 

i N 


7 


1 8 3 


-OH 


-H 

A X 


~~l -Mrt 1 ,ri4ln*fl Ma liC Ms 
VI 1^ VI 12 VV21 14 Vo 1 10 


ill *ti Jt/% \ n •<tiijl>i!rie 
^Al2vll2 VVZII4 vSllo 


N 

X ^ 


c 


N 

1 N 


X 


1 8 4 


-OH 


-H 

X X 


VI IZ VI IZ vVZil4 Vol 10 


VilZ vtl2vV2il4 V8I lo 


N 

X T| 


c 


N 

X 


7 


1 8 5 


-OH 


-H 

A X 


-CH2CH20CC0)ffl3 

VI tZ VI tZ VV VI mi§ 


VIIZvl s 


N 

X ^ 


c 


N 

X ^ 


Y 


1 8 6 


-OH 


-H 


-CH2CHjOC(0)CH, 


-aiiCF» 


N 


c 


N 


z 


1 8 7 


-OH 


-H 


-CHzCHiOCCOCH, 


-CHaCHjOCH, 


N 


C 


N 


X 


1 8 8 


-OH 


-H 


-CHiCHiKCOCH, 


-CHjCHiOCH, 


N 


C 


N 


z 


1 8 9 


-OH 


-H 


-CH2CHtOC(0)CHa 


— ffl2(3i20C«Hfi 


N 


C 


N 


X 


1 9 0 


-OH 


-H 


-CH2CH,0C(0)CH, 


— (3l2(3l2(KJsHs 


N 


C 


N 


z 
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Tab I e 1 (Con t i nued) 



Lonip. 
Na 


R' 


R* 


R» 


R* 


X 


Y 


Z 


P.S. 


1 9 1 


-OH 


-H 


-CHiCHiOCCOCHs 


~CH2CH20CH2C6H5 


N 


C 


N 


X 


1 9 2 


-OH 


-H 


-CH,CH20C(0)CH, 


-CH2CH2OCH2C6H6 


N 


C 


N 


z 


1 9 3 


-OH 


-H 


-CHiCH^OCCOCH, 


-CH2CH20C(0)CH, 


N 


C 


N 


X 


1 9 4 


-OH 


-H 


-GH2CH20C(0)CH, 


-CHjCHiOCCOCH, 


N 


C 


N 


z 


1 9 5 


-OH 


-H 


-CHjCHjOCCOCHs 


-CH2CH20C(0)C2Hs 


N 


C 


N 


X 


1 9 6 


-OH 


-H 


-CHjCHiOCCOCiHs 


-CH2CHiOC(0)C2H5 


N 


C 


N 


z 


1 9 7 


-OH 


-H 


-CHiCHjOCCOCHt 


-CH2CH20C(0)C3Ht 


N 


C 


N 


X 


1 9 8 


-OH 


-H 


-CH2CH20C(0)C,H7 


-CH2CH20C(0)C3H7 


N 


C 


N 


z 


1 9 9 


-OH 


-H 


-CH2CH20C(0)C4H, 


-CH2CH20C(0)C«H, 


N 


C 


N 


X 


2 0 0 


-OH 


-H 


-CH2CH20C(0)C4H, 


-CH2CH20C(0)C4H9 


N 


C- 


N 


z 
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Table 1 (Continued) 



Comp. 

* * 

Na 


R' 






R* 


X 


Y 


z 


P.S. 


0 n 1 
Z U 1 


— (Jn 


— Un 


-CHa 


pt-^ PO 

-CF2CF3 


N 


C 


N 


X 


0 n o 


r\xj 


r\ TT 

— On 


— CHa 


pn pr* 
-CF2CF3 


N 


c 


N 


Z 


0 n Q 

Z U 0 


Un 


/-\ TT 

— Un 


riir 

— uia 


L»n2Ur 3 


N 


c 


N 


X 


Z U 4 




our 
— On 


— CHj 


"•CH2CF3 


N 


c 


N 


z 


one 
^ U t) 


— Un 


— On 


— CF2CFJ 


pn Pr^ 
-CF2CF3 


N 


c 


N 


X 


one 
^ U 0 


/-NTT 

— OH 


—OH 


-CF2CF3 


An Art 
-CF2CF3 


N 


c 


N 


z 


0 n 7 


— Un 


— OH 


— CriCFs 


PT r /yT> 
-ffl2CF3 


N 


c 


N 


X 


Z U 0 


"-Un 


— OH 


Pfj pn 
— CF2CF3 


-CH2CF3 


N 


c 


N 


z 


9 n Q 


Un 


— On 


— IHstra 


-CH2CF3 


N 


c 


N 


X 


9 1 n 
1 U 


— Un 


— UH 


-CHaCFa 


ATI prt 

-(M2CF3 


N 


c 


N 


z 


9 f 1 


Un 


r\ t_r 

— UH 


pfi prr rvprj 
— Ut2tn2Uul3 


pr f pr^ 
-ffl2CF3 


N 


c 


N 


X 


9 1 9 


Un 


Un 


— ul2Ln2UUi3 


PIT pr? 

-CH2CFa 


N 


c 


X T 

N 


z 


9 1 ^5 


Un 


— Un 


— Un2tn2lXJn3 


AIT Aff PAtr 

-ai2CH203 


X T 

N 


c 


X T 

N 


X 


9 1 4 


Un 


r\ TJ 

— Un 


""tHzUlaOCtls 


All ATI AAIf 

— CH2CH20ul3 


N 


c 


X T 

N 


z 


9 1 ^ 


— Un 


O LI 

— UH 


ATI ptf nri u 
— tn2Ui2Uv/2ns 


pfj pff f\f\ ti 
—lrn2tn 21/^211 5 


X T 

N 


c 


N 


X 


2 1 B 




— OH 


1/112 Wrn2Uv/ 2(15 


Ul2Ul2Ulp2ns 


KT 




N 


z 


2 17 


-OH 


-OH 


— CH2CH20C3H7 


— CH2CH2OCSH7 


N 


C 


N 


X 


2 1 8 


-OH 


-OH 


— ffl2CH20C3H7 


— CH2CH2X8H7 


N 


C 


N 


z 


2 19 


-OH 


-OH 


— CH2CH20CeH5 


-CH2CP. 


N 


C 


N 


X 


220 


-OH 


-OH 


— CH2CH20C«H5 


-CH2CF, 


N 


C 


N 


z 
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Table I (Continued) 



Comp, 


R" 






R* 


X 


Y 


Z 


P.S. 


2 2 1 


-OH 


-OH 




-CHiOliOCHj 

vl I ^ VS 1 X V Vl 1 d 


N 


c 


N 


Y 


2 2 2 


-OH 


-OH 


■"Lnil/n^LAjfiiis 


-CHjfflzOCHa 

VI 1^ VI VVi Id 


N 


c 


N 




2 2 3 


-OH 


-OH 




1 .M 0 1 Ji A 1 R • 0 H c 
VI 12 VI 12 vv 0 ■ 1 9 


N 


c 


N 

IN 


Y 


2 2 4 


-OH 


-OH 


-CHaCHaOCfiHs 


VI 12 VI 12 wv«] 15 


N 


c 


N 

iN 


7 


2 2 5 

M W V 


-OH 


-OH 


1 Ji « I .M A I n .M n 1 1 0 11 e 


V/ii2vi 3 


N 


p 


N 

iN 


Y 


2 2 6 

M b V 


-OH 


-OH 


^"1 ill *il .HaIH .ri<tl .eric 


— CHr»CP* 
vil2vl 3 


IN 


p 


N 

IN 


7 


2 2 7 


-OH 


-OH 


[ jM « 1 Jn A 1 n jM «v 1 . 0 r1 


V/lt2vsl2vlvil3 




p 


IN 


Y 


2 2 8 

*J Arf w 


-OH 


-OH 


-CH^CH^OCHsCftHfi 

vl 12 VI IZVVI 12 Vol (g 




*N 


p 


N 

IN 


7 


2 2 9 


-OH 


-OH 


,11* 1 ,||91h 4l ifi H c 
VI 12 VllZVVllZVttll) 


vli2vtI2UV81l5 


N 


p 


N 

iN 




2 3 0 


-OH 


-OH 


>/> 12 vi t £ l^Vl i ^ V 9 1 1 3 


1 . H A 1 .M A 1 H . 0 rl e 
VI12V112VVGII9 


N 

1 N 


c 

V./ 


N 

1 N 


7 


2 3 1 


-OH 


-OH 


— Qi^CK^uCn^CsHfi 


V/l 1 £ vl I A w VI I ^ V Q 1 1 0 


N 


c 


N 

i t1 


X 


2 3 2 


-OH 


-OH 




VI vii^u VI Vol 10 


N 


c 


N 


7 


2 3 3 


-OH 


-OH 


^^LniLrnslA/i Hi L fills 


V* VII4 W V-OA ID 


N 

X ^ 


c 


N 


X 


2 3 4 


-OH 


-OH 


v4 4 ^ V4 • ^ ^44^\/Q44g 


V« 1 A VI 1 £ W X^I4V0<il9 


N 


c 


N 


z 


2 3 5 


-OH 


-OH 


-CHjOfsOCCoaij 


VIIZVC 3 


N 


c 


N 

X ^ 


X 

x^ 


2 3 6 


-OH 


-OH 


-CH2CH2K(0)CH3 


— CnsCra 

**• • 


N 


c 


N 


z 


237 


-OH 


-OH 


-CHiCHjOCCOCHj 


-CHtCHjOCHa 


N 


c 


N 


X 


2 3 8 


-OH 


-OH 


-CHiCHsXCroCH, 


-CH^CHjOCH, 


N 


c 


N 


z 


239 


-OH 


-OH 


-OfzCHiOCCOCH, 


CH2CH20C«Hs 


N 


c 


N 


X 


2 4 0 


-OH 


-OH 


-CHjCHjXCOCH, 


""Qi2CH2(Xl6H5 


N 


C 


N 


z 
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Table 1 (Continued) 



Comp. 
Na 


R' 


R* 


R' 


R* 


X 


Y 


Z 


P.S. 


2 4 1 


-OH 


-OH 


-CHjCH20C(0)CH, 


-CH2CH20CH2C«H5 


N 


C 


N 


X 


2 4 2 


-OH 


-OH 


-CHiCH2eC(0)CH, 


"CHjCHaOCHzCfiHfi 


N 


C 


N 


Z 


24 3 


-OH 


-OH 


-CH2CH,0C(0)CH3 


-CH2CH20C(0)CH3 


N 


C 


N 


X 


2 4 4 


-OH 


-OH 


-CHiCHjOCCOCH, 


-CHiCHiOCCOGHs 


N 


C 


N 


Z 


2 4 5 


-OH 


-OH 


-CH:CHiOC(0)C2Hs 


-CH2CH20C(0)C2Hs 


N 


C 


N 


X 


2 4 6 


-OH 


-OH 


-CH2CH20C(0)CjH6 


-CHiCH20C(0)C2H6 


N 


C 


N 


z 


24 7 


-OH 


-OH 


-ai2CH20C(0)C,H7 


-CHjCHjOCCOCHt 


N 


C 


N 


X 


2 4 8 


-OH 


-OH 


-CH2CH20C(0)C,H7 


-CHiCHjOCCOCHT 


N 


C 


N 


z 


24 9 


-OH 


-OH 


-CHiCHzOCCOCiH, 


-CH2CH20C(0)C«H, 


N 


C 


N 


X 


25 0 


-OH 


-OH 


-CH2CH2{)C(0)C«H, 


-CH2CH20C(0)C*H. 


N 


C 


N 


z 



20 



EP 0 632 048 A1 



Tab 1 e 1 (Con t i nue.d) 



Canp. 
Na 


R» 






i\ 


V 
A 


V 

I 


'7 

Zr 


D C 


2 5 1 


-OH 


-NH, 


-CHa 


-CF,CF, 


N 


C 


N 


X 


252 


-OH 


-NH, 


-CH, 


-CF,CF, 


N 


C 


N 


z 


253 


-OH 


-NH, 


-CH, 


-CH,CF, 


N 


c 


N 


X 


2 5 4 


-OH 


-NH, 


-CH, 


-CH,CF, 


N 


c 


N 


z 


2 5 5 


-OH 


-NH» 


-CF,CF, 


-CF,CF, 


N 


c 


N 


X 


2 5 6 


-OH 


-NH, 


-CF,CF, 


-CF,CF, 


N 


c 


N 


z 


2 5 7 


-OH 


-NH, 


-CFiCy, 


-CH,CF, 


N 


c 


N 


X 


2 5 8 


-OH 


-NHi 


-CF,CF, 


-CH,CF, 


N 


c 


N 


z 


2 5 9 


-OH 


-NH» 


-CH,CF, 


-CH,CF, 


N 


c 


N 


X 


2 6 0 


-OH 


-NH, 


-CH,CF, 


-CH,CF, 


N 


c 


N. 


z 


2 6 1 


-OH 


-NHj 


-CH,CH,OCH, 


-CH,CF, 


N 


c 


N 


X 


2 6 2 


-OH 


-NH, 


CHzCHjOCHa 


-CH,CF, 


N 


c 


N 


z 


2 6 3 


-OH 


-NH, 


-CH,CH,0CH3 


^CH2CH20CH3 


N 


c 


N 


X 


2 6 4 


-OH 


-NH, 


-CH,CH,OCH, 


-CH,CH,OCH, 


N 


c 


N 


z 


2 6 5 


-OH 


-NH, 


-CH,CH,0C,H5 


■~ffl2CH20C2Hs 


N 


c 


N 


X 


2 6 6 


-OH 


-NH, 


~CH2Ql2X2H6 


'~CH2Qi20C2H5 


N 


c 


N 


z 


2 6 7 


-OH 


-NH, 


"CHjQIiOCjHt 


~Qi2CH20CjH7 


N 


c 


N 


X 


268 


-OH 


-NH, 


-CH,CH,0C,H7 


~(Jl2Qi20C3H7 


N 


c 


N 


z 


269 


-OH 


-NH, 


-CH,CH,OC,Hj 


-CH,CF, 


N 


c 


N 


X 


2 7 0 


-OH 


-NH, 


CH2CH20C6Hs 


-CH,CF, 


N 


c 


N 


z 



21 



EP 0 632 048 A1 



Table 1 (Continued) 



Comp. 
Na 


R' 






R* 


X 


Y 


z 


P.S. 


27 I 


-OH 


-NH, 


-CH,CH20C6H5 


""011201120013 


N 


C 


N 


X 


2 72 


-OH 


-NH, 


-CH,CH,OC.Hs 


~CH2ffl20CH3 


N 


C 


N 


z 


273 


-OH 


-NH, 


-CH,CH,0C.H5 


"CH2CH20C6H5 


N 


c 


N 


X 


2 7 4 


-OH 


-NH, 


-CH,CH,0C8H6 


"•CH2CH20C6H5 


N 


c 


N 


z 


27 5 


-OH 


-NH, 


~CH2CH20CH2C6H5 


~CH2CF3 


N 


c 


N 


X 


2 7 6 


-OH 


-NH, 


*~ CH2CH2 OfflzC 8 H 5 


-CH,CF, 


N 


c 


N 


z 


277 


-OH 


-NH, 


~CH2CH20ffl2C8H6 


-CH,CH,OCH, 


N 


c 


N 


X 


278 


-OH 


-NH, 


-CH,CH,0CH,C6H5 


-CH,CH,OCH, 


N 


c 


N 


z 


27 9 


-OH 


-NH, 


-CH,CH,0CH,C6H5 


~CH2CH2(Xl6H5 


N 


c 


N 


X 


28 0 


-OH 


-NH, 


CH2CH2OCH2C6HS 


CH2CH2(X/6Hs 


N 


c 


N 


z 


2 8 1 


-OH 


-NH, 


CH2Q{20CH2C$H5 


~*CH2 (3{20CH2 Cfi Hs 


N 


c 


N 


X 


2 8 2 


-OH 


-NH, 


^CH2CH20CH2C6H5 


~'CH2CH20CH2C6Hs 


N 


c 


N 


z 


28 3 


-OH 


-NH, 


"CH2CH2OC2H4C6H5 


*~ CH2 CH2 OC 2H4 C sH 5 


N 


c 


N 


X 


28 4 


-OH 


-NH, 


(3l2(3f20C2H4C6H5 


""CH2CH2OC2H4C6H5 


N 


c 


N 


z 


28 5 


-OH 


-NH, 


-CH,CH,OC(0)CH, 


-CH,CF, 


N 


c 


N 


X 


2 8 6 


-OH 


-NH, 


-CH,CH,OC(0)CH, 


-CH,CF, 


N 


c 


N 


z 


28 7 


-OH 


-NH, 


-CH,CH,OC(0)CH, 


""CH2CH2OCH3 


N 


c 


N 


X 


28 8 


-OH 


-NH, 


-CH,CH,OC(0)CH, 


"~CH2CH20CH3 


N 


c 


N 


z 


28 9 


-OH 


-NH, 


-CH,CH,OC(0)CHs 


~(Ji2CH20C«H5 


N 


c 


N 


X 


29 0 


-OH 


-NH, 


-CH,CH,OC(0)CHa 


CH2Q{20C«Hs 


N 


c 


N 


z 



22 



EP 0 632 048 A1 



Tab 1 e 1 (Continued) 



Coflip. 


R' 


R» 




R^ 


X 


Y 


z 


P.S. 


2 9 1 


-OH 


-NH, 


-CH2CH,0C(0)CHa 




N 


c 


N 


X 


2 9 2 


-OH 


-NH» 


-CHtGHiOC(0)CH, 




N 


c 


N 


z 


2 9 3 


-OH 


-NH, 


-CH,CH,OC-(0)aia 


-CH,CHjOC(0)CHs 


N 


c 


N 


X 


2 9 4 


-OH 


-NH, 


-CHiOiiOCCroCJI, 


-QiiCH2(K;(0)CH3 

VI ( X VI 1 2 VN/ \. vy VI I J 


N 


c 


N 


z 


2 9 5 

U V V 


-OH 


-NH, 


-CH2CH20CC0)C2Hs 


-CH2ffl70CC0)C9H5 

vl IZ Vl 12 vV \w/ VZ*l3 


N 


c 


N 


Y 


2 9 6 


-OH 


-NH, 


-CH,CH,0C(0)C,H5 


-ffl,CH20C(0)C2Hs 


N 


c 


N 


z 


297 


-OH 


-NH, 


-CH,CH,0C(0)C,H7 


-CH,CH,X(0)C,Ht 


N 


c 


N 


X 


2 9 8 


-OH 


-NH, 


-CH,CH,0CC0)C,H7 


-CH,CH,0C(0)C,H7 


N 


c 


N 


z 


299 


-OH 


-NH, 


-CHiCHaOCCOCiH, 


-CH,CH,0C(0)C4H, 


N 


c 


N 


X 


3 0 0 


-OH 


-NH, 


-CH,CH,OC(0)C«H, 


-CH,CH,0C(0)C4H. 


N 


c 


N 


z 



23 



EP 0 632 048 A1 



Table 1 (Continued) 



Comp. 
Na 










X 


Y 


z 


P.S. 


O U 1 


IN nj 


— R 
n 




— PP PP 


XT 

N 




KT 


X 


? fi 9 

O \J £t 


— MR- 


— R 
n 




lr2Lr3 


M 

N 


c 


KT 

N 


z 


w V 0 




— R 
n 




MT fin 


N 


c 


N 


X 


^ n i 

0 V *t 


iNn2 


— R 

n 




— LHaOrs 


N 


c 


XT 

N 


z 


^ n R 

O U 0 


iNn2 


— R 

n 


— PP PR 


TD PI? 

— Lr2lr3 


XT 

N 


c 


XT 

N 


X 


^ n R 

0 U D 




— R 
11 


—PR PC 

or air 3 


PC ri? 


N 


c 


XT 

N 


z 


fi 7 


IN 112 


— R 


—PR PP 


-■Ln2tr3 


N 


c 


XT 

N 


X 


^ n ft 

O 1/ 0 


IN n2 


— R 
n 


— PP PP 


PU pD 


KT 
N 


c 


XT 

N 


ry 

z 


^ 0 Q 

O V 


IN 112 


— R 
n 


— PH PP 


pU pD 


KT 


L 


XT 

N 


X 




IN 112 


— R 


— PH PP 


pU PD 

1112 l/r 3 


KT 
N 


c 


XT 

N 


z 


3 1 1 

oil 




— R 
n 


— PH.PH nPH 


— PW PP 


KT 

In 




KT 


X 




I>( 1 12 


— R 
n 


— PW-PW-flPH 


— PU PP 


KT 

In 




KT 

N 


z 


3 1 3 


1^ 112 


— R 


-"PH-PH-OPH. 


PH pu npU 

Un2Ul2UUl3 


KT 

In 




KT 

In 


A 


3 1 4 

O I H 


— MH^ 

AN 112 


— R 


— PJI-PH-flPH- 


— PU PU npu 
Ul2tn2UUl3 


KT 

In 




KT 

In 


L 


3 1 S 


—MR* 

iN 112 


— R 
n 


— PH-PH-flP W 

i/n2irn2Ui/2ns 


pu PU np u 


KT 


c 


KT 

N 


X 


3 I 6 


-NH2 


-H 


I itt n 1 ill n 1 M > It M e 


-PH-ffl*OCf,Hc 

vll2vil2wv2n5 


M 

IN 




M 

IN 




3 1 7 


-NH2 


-H 


-CHiCHjOCHT 




N 


c 


N 


X 


3 1 8 


-NH2 


-H 


"CH2QI20C3H7 


"QIafflaOCsHT 


N 


c 


N 


z 


3 1 9 


-NH2 


-H 


^CHaCHaOCeHs 


-CH2CF3 


N 


c 


N 


X 


3 2 0 


-NH2 


-H 


-CHjCH^OCHs 


-CHiCF, 


N 


c 


N 


z 



24 



EP 0 632 048 A1 



Table 1 (Continued) 
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Table 1 (Continued) 
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c 


N 


X 


3 g 0 


-NH, 


- I 


-CHsCHiOCCOCH, 


CH2QI2OC8H5 


N 


c 


N 


z 
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Tab 1 e 1 (Con t i nued) 



Comp. 

iNQL 


R' 


R* 


R' 


R* 


X 


Y 


z 


P.S. 


3 9 1 


A ^ ^ i 


- 1 


-CHiCHjOCCOOIi 


vllZv'^sVJvllzv^ns 


N 


c 


M 

IN 


V 
A 


3 9 2 


X ^ ±, X i 


- I 


-n{,CH90CfO)CHa 

vt 12 vl 12 vv vv/ vl I4 


vi 1 2 vl 1 2 V^naI 2 V 6 n 5 


M 

IN 


c 


M 

IN 


t$ 


3 9 3 

W V V 


A ^ x L 2 


- I 


-CHoCHaOCCO^CHa 

VI 1 2 vl 12 V V \\J/ wl 13 


vn2 vl 12 vv \U y vfis 


IN 


p 


M 

IN 


Y 


3 9 4 

V 


-NH2 


- I 


"CH5a{oOCCO)CHa 

VI 12 VI 12 w \uy vl 13 


vil2vil2UvVv/v.-Jl3 


NT 

IN 


p 


M 

IN 




3 9 5 

W V 1/ 




- I 


vll2vU2UvvU/v211S 


vn2vn2vV/Vuyv2ns 


M 

IN 


p 


iN 


Y 
A 


3 9 6 


-NHa 


-I 


-CHaCHjOCCOCaHs 


-CHaCHaXCOCaHs 


N 


c 


N 

X ^ 


z 


3 9 7 


-NHs 


-I 


-CHaCHaOCCOCHT 


"CH2CH2X(0)C,Ht 


N 


c 


N 


X 


3 9 8 


-NHj 


- I 


-CHaCH20C(0)CaH7 


-CH2CH20CC0)C3Ht 


N 


C 


N 


z 


3 9 9 


-NH2 


- I 


-CH2CHaOC(0)C«H. 


-CH2CH20C(0)C4H9 


N 


C 


N 


X 


4 0 0 


-NHa 


-I 


-CHaCHaOC(0)C«H, 


-CH2ai20C(0)C4H9 


N 


C 


N 


z 
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Tab 1 e 1 (Continued) 



Comp. 
Na 


R' 


R* 


R» 


R* 


X 


Y 


z 


P.S. 


4 0 1 


-NH, 


-OH 


-CH3 


-CF2CF3 


N 


C 


N 


X 


4 0 2 


-NHi 


-OH 


-CH, 


-CFtCFt 


N 


C 


N 


Z 


4 0 3 


-NHt 


-OH 


-CHa 


-CHtCFj 


N 


C 


N 


X 


4 0 4 


-NHt 


-OH 


-CHj 


-CHtCF, 


N 


C 


N 


Z 


4 0 5 


-NHi 


-OH 


-CF2CF3 


-CFtCF, 


N 


C 


N 


X 


4 0 6 


-NH2 


-OH 


-CFtCF, 


-CFtCF, 


N 


C 


N 


Z 


4 0 7 


-NHi 


-OH 


-CFtCF, 


-CH2CF, 


N 


C 


N 


X 


4 0 8 


-NH2 


-OH 


-CFtCF, 


-CHtCF, 


N 


C 


N 


Z 


4 0 9 


-NH2 


-OH 


-CHtCFj 


-CHtCF, 


N 


C 


N 


X 


4 1 0 


-NHj 


-OH 


-CHjCFj . 


-CHtCF, 


N 


C 


N 


Z 


4 4 4 

4 1 1 


X TT T 
-NH2 


-OH 




-CHtCF, 


N 


C 


N 


X 


4 1 2 


-NHi 


-OH 




-CHiCF, 


N 


C 


N 


z 


4 1 3 


-NH2 


-OH 


^ CHa 1/112 utJia 


-CHtCHtOCH, 


N 


C 


N 


X 


4 1 4 


-NHt 


-OH 


-CHtCHjOCHt 


-CHtCHtOCH, 


N 


c 


N 


z 


4 1 5 


-NHj 


-OH 


""CHjCHzOCzHg 


— Ql2ffl2(K2H5 


N 


c 


N 


X 


4 1 6 


X TT T 

-NHt 


-OH 




— Ln2Ln2Ut2ns 


N 


c 


N 


z 


4 1 7 


-NHt 


-OH 


— CH2CH2OC3H7 


— CH2CH20C3H7 


N 


c 


N 


X 


4 I 8 


-NHt 


-OH 


""CH2CH2OC3H7 


""CH2CH2X3H7 


N 


c 


N 


z 


4 1 9 


-NHt 


-OH 


"'CH2CH2OC8H5 


-CHtCF, 


N 


c 


N 


X 


4 20 


-NHt 


-OH 


— CH2CH20CeH6 


-CHtCF, 


N 


c 


N 


z 
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Tab 1 e 1 (Con t i nued) 



Coinp, 




R» 


R' 


R* 


X 


Y 


z 


P.S. 


4 2 1 




— OH 

\J 1 1 
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r 


IN 


Y 


4 2 2 
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—OH 
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c 


M 

IN 


7 
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c 
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IN 
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vll2V/lt2UvQll5 


N 

IN 


c 


N 

IN 


7 
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-OH 

w 1 1 


-ffl?CM?OCH?C«H^ 


vii2vr 3 
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IN 


c 


M 
In 


Y 


4 2 6 


-NH? 


— OH 


vil2Val2UVn2v61a-5 


vn2vr3 


M 

In 


c 


M 


7 


4 2 7 


-NH? 


— OH 




— rHAfH^OTH* 
vn2vn2uv,'n3 


M 
IN 


c 


IN 


Y 


4 2 8 


-NH* 


— OH 


Va l2V4l2uvll2v6ns 


Ul2Lrri2wV.n3 


M 

In 


c 


M 

IN 


7 


4 2 9 


-NH? 


-OH 

X X 


' VI 1 2 VI 12 vvi i2 V 61 1 9 


vit2V/112wv6J15 


IN 


c 


N 

IN 


Y 

A 


4 3 0 


-NH* 

X ^ X i Z 


-OH 

w X X 


Vi 12 vll2uVti2 v«Jl9 


vil2vll2vv6llS 


AN 


c 

V./ 


N 

IN 


7 


4 3 1 


-NH2 


-OH 


1 Jt* A 1 .T1 A 1 H .H ml . « fl e 




N 

iN 


r 


IN 


Y 

A. 


4 3 2 


-NH? 


-OH 


■""l .11 I •1191 ll >ll<tl H c 

wi IZ VI 12 vVi 12 vQllQ 


.Tl Al jiI Al R ,n Al >^ 11 £ 

Vl IZ vi 1 Z V vl LZ V 6 1 


N 


c 


N 

IN 


7 


4 3 3 


-NHi 


—OH 

V./ L X 


'"i Xi aI aI HiArlji.^riK 

vllZvaiZwv21l4 vSllfi 


.Ti A 1 j1 a I ft ^ a J 1 ^ Jl fl e 

vtl2vll2vv2iM vgi IS 


N 

IN 


r 


IN 


Y 

A 


4 3 4 


-NHi 


-OH 


"I Alt 1 ill lit ll'.AH^i.^ric 

V112 VSlZVvZil4v61lo 


vll2 VIIZV/VZII4 vS> IS 


N 

xN 


c 


N 

IN 


7 


4 3 5 


-NHj 


-OH 

\y X X 


•^CHsGH^OCCOCHa 

VilZ vll2V/v\.v/ Vll3' ' 




N 

IN 


c 


N 

xN 


Y 

A 


4 3 6 


-NH» 


-OH 


-CH2CH20C(0)CH3 


-CH2CFS 


N 


c 


N 


z 


437 


-NHj 


-OH 


-CHiCHjOCCOCHs 


— CH2CH2OCH3 


N 


c 


N 


X 


438 


-NHj 


-OH 


-CHzCHaOCCOCH, 


CH2QI2OCH3 


N 


c 


N 


z 


4 3 9 


-NH, 


-OH 


-CHiCH20C(0)CH, 


— CH2CH20C«H5 


N 


c 


N 


X 


4 4 0 


-NH2 


-OH 


-CH2CHjOC(0)CH, 


-CH2CH2OC.H5 


N 


c 


N 


z 
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Table 1 (Continued) 



uoflip. 
Na 


R' 


R' 


R' 


R* 


X 


Y 


Z 


P.S. 


4 4 1 


-NH, 


-OH 


-CH,CH20C(0)CH, 


~CH2CH20CH2C6Hs 


N 


C 


N 


X 


4 4 2 


-NH, 


-OH 


-CH,CH,OC(0)CH, 


""CH2QI20CH2C6H8 


N 


C 


N 


Z 


4 4 3 


-NH, 


-OH 


-CH,CH,OC(0)CH, 


-CH,CH,OCCO)CHa 


N 


C 


N 


X 


4 4 4 


-NH, 


-OH 


-CH,CH,OC(0)CH, 


-CH,CH,OC(0)CH, 


N 


C 


N 


Z 


4 4 5 


-NH, 


-OH 


-CH,CH,OC(0)C,Hs 


-CH,CH,0C(0)C,H5 


N 


C 


N 


X 


4 4 6 


-NH, 


-OH 


-CH,CH,0C(0)C,H5 


-CH,CH,0C(0)C,H5 


N 


C 


N 


Z 


4 4 7 


-NH, 


-OH 


-ffl2CH,0C(0)C,H7 


-CH2CH,0C(0)C,H7 


N 


C 


N 


X 


4 4 8 


-NH, 


-OH 


-CH,CH,0C(O)C,H7 


-CH,CH,0C(0)C,H7 


N 


C 


N 


z 


4 4 9 


-NH, 


-OH 


-CH,CH,0C(0)C4H, 


-CH,CH,XC0)C4H, 


N 


C 


N 


X 


4 5 0 


-NH, 


-OH 


-CH,CH,0C(0)C4H. 


-CH,CH,0C(0)C4H, 


N 


C 


N 


z 
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Tab 1 e 1 (Con t i nued) 



Cotnp. 
Na 


R' 




R' 




X 


Y 


z 


P.S. 


4 5 1 


-NHj 


-NHj 


Art 

-CHj 


-CF2CF3 


N 


C 


N 


X 


4 5 2 


-NHj 


-NHj 


-CHj 


-CF2CF3 


N 


C 


N 


Z 


4 5 3 


-NHj 


-NHj 


-CHj 


-CHjCFs 


N 


C 


N 


X 


4 5 4 


-NHj 


-NHj 


-CH, 


-CHjCFa 


N 


C 


N 


Z 


4 5 5 


-NHj 


-NHj 


-CFjCFa 


-CFjCFj 


N 


C 


N 


X 


4 5 6 


-NHi 


-NHj 


-CFjCFj 


-CF2CF3 


N 


C 


N 


z 


4 5 7 


-NHj 


-NHj 


-CFjCF, 


-CH2CF3 


N 


C 


N 


X 


4 5 8 


-NHz 


-NHj 


-CFjCFj 


-CHjCF, 


N 


C 


N 


z 


4 5 9 


-NH2 


-NH2 


-CHjCyj 


-CH2CF3 


N 


C 


N 


X 


4 6 0 


-NH2 


-NH2 


-ffljCFj 


-CH2CF3 


N 


C 


N 


-Z 


4 6 1 


X TT T 
-NH2 


-NH2 


Aft ^fft A Ar V 

-CH2CH2OCH3 


— CH2CF3 


N 


C 


N 


X 


4 6 2 


"NH2 


-NH2 


-OIjCHjOCHj 


-CH2CF3 


N 


C 


N 


Z 


4 6 3 


-NH2 


-NH2 


-ffljCHjOCHj 


~"tli2tn20tn3 


N 


C 


N 


X 


4 6 4 


-NH2 


-NHj 


— tH2Ln2UtfH3 


-CH2CH20CH3 


N 


C 


N 


z 


4 6 5 


-NH2 


-NHj 


-CHjCHjOCjHs 


LH2CH2IX/2H5 


N 


C 


N 


X 


4 b 0 




-NHj 


ATf All nr* IS 
~tn2Un2iA/2n5 


rwT riir n/^ if 
"~Ul2Ul2UL2n5 


XT 

N 


c 


K T 

N 


z 


4 6 7 


-NH2 


-NHj 


~CH2CH20C3H7 


••CH2Q120C3H7 


N 


c 


N 


X 


4 68 


-NHj 


-NHj 


~'CH2CH20C3H7 


ffl2CH20C3H7 


N 


c 


N 


z 


4 6 9 


-NHj 


-NH, 


-CHjffljOCHs 


-CHjCF, 


N 


c 


N 


X 


4 70 


-NHj 


-NHj 


~CH2CH20C6H« 


-CH2CF, 


N 


c 


N 


z 
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Tab 1 e 1 (Con t i nued) 



Comp, 
Na 


R' 


R* 


R' 


R* 


X 


Y 


z 


P.S. 


A 7 1 




iNrl2 


Ul2Ln2U/6n6 


f«u pu npu 


KT 




KT 

In 


V 

A 


A 7 0 


iNri2 


— MM 


— PH fv or u 


— pu (^ npw 


KT 
IN 




KT 

In 


L 


A 7 <i 




— KTTJ 

IN rl2 


_pu TO nr u 
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pu pu HP U 


KT 

In 


L 


KT 

In 


X 


A 7 A 






— ru fu (V* u 


PU PU HP U 


N 


c 


KT 

N 


z 


A 7 ^ 
4 1 U 


— KTT4 


— MM 


Ul2tn2Utrl2L«n8 


PU PC 




L/ 


KT 


V" 

A 


A 7 a 


— KTT-T 

lNrl2 


iNrLj 


Ut2tn2ULrl2t€n8 


PU PC 


KT 

N 


C 


KT 

N 


z 


A 7 7 
4 ( ( 






pu (ui n(Hj r u 


PU PU APU 


KT 

N 


c 


KT 

N 


X 


A 7 fi 
4(0 




iNri2 


un2Ul2Uui2U6ns 


PU PU npu 

— Ui2Ut2ULn3 


KT 


C 


KT 
N 


z 


A 7 Q 
4 ( t> 


In na 


In ri2 


1/112 Ut2UUl2 tens 


PU PU or u 


KT 

In 




KT 
IN 


X 


4 ft n 

*i 0 V 


IN 112 


iNn2 


iFn2Ui2Utn2t6n5 


PU ru or u 


KT 
IN 




KT 

IN 


*~7 

L 


*t 0 1 


iNn2 


IN 


un2Wi2wvn2U«n5 


pu pu nru r u 


KT 

IN 




KT 

In 


V 
A 


4 ft 9 

n 0 ^ 


— MM- 
iNiia 


iNn2 


— ru PH npu p u 


PU PU oru r u 

Ul2Ul2Utn2V/€n5 


KT 
IN 




KT 
N 


L 


4 fi ^ 
4 0 0 


IN Il2 


IN n2 


— PTT fv r\r u r u 
tn2V/n2UU2n4i/6ns 


PU ru or u r u 


KT 
IN 




KT 

In 


V 

X 


4 fi 4 
4 0 4 


In n2 


— KTT-T 


— pu ru or u r u 

tn2Ut2Ut2ml/6ll5 


PU PU HP U P U 

Ln2tn2Ui^2n4t8ns 


KT 
N 




KT 
IN 


Z 


4 fi *i 

*x O V 


IN n,2 


— KIM 


— (^ pw ^p^^^^H^ 


— PU rQ 


KT 
IN 




KT 

IN 


X 


4 8 6 




A ^ * X 2 


wl 1 Z vl 1 2 v\/ \U/ VI i3 


W12vr3 


N 

IN 




M 

IN 




4 8 7 


-NH, 


-NH, 


-CHjCHjOCCOCH, 


-CHiCHsOCH, 


N 


C 


N 


X 


4 8 8 


-NH» 


-NH, 


-CH2CH,0C(0)CH3 


-CHjCHjOCH, 


N 


c 


N 


z 


4 8 9 


-NHj 


-NH, 


-CHjCHiOCCOCH, 


-CH2CH2OC.HS 


N 


c 


N 


X 


4 90 


-NH* 


-NH, 


-CHiCH^OCCroCHa 


Q{2Q{20CcH5 


N 


c 


N 


z 
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Tab 1 e 1 (Con t i nued) 



Comp. 

IT 

Na 


R' 


R* 


R' 




X 


Y 


z 


P.S. 


A Q 1 




lNri2 


Un2 Ln 2 UV/ vU^' Una 


rv pu npH P U 

tnaLnaUvnatsns 


In 


pi 


KT 
N 


X 


A 0 O 




-"INrla 


— pu pu np^n^pu 


PU pu nru r u 
UtjUlaUOnatens 


N 




KT 

N 


r-r 

z 


/I Q Q 






— PH PH fiprn^pH 


~Ut2Ui2ULv,U;Ln3 




L 


KT 


X 


A d A 
4 3 4 


lNrl2 




— .PH PU np/^fi^ru 




KT 

N 


C 


KT 

N 


z 


4 y 0 


MIT 


— INrl2 


l/n2Un2UtlU.)t2ns 


— LH2Cn20CvO;C2Hs 


N 


c 


KT 

N 


X 


4 B 










IN 


p 


IN 




4 9 7 


-NH, 


-NH, 


-CH,CH,0C(0)C,H7 


-CH,ai,0C(0)C.H7 


N 


c 


N 


X 


4 9 8 


-NHj 


-NH, 


-CH2CH,0C(0)C,H7 


-CH,CH,0C(0)C,H7 


N 


c 


N 


Z 


4 9 9 


-NH, 


-NH, 


-CH2CH,0C(0)C«H. 


-CH,CH,0C(0)C4H, 


N 


c 


N 


X 


5 0 0 


-NH, 


-NH, 


-CH,CH,OC(0)C«H, 


-CH,CH,OC(0)C.H, 


N 


c 


N 


z 
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Table 1 (Con t i nued) 



Comp. 
Na 


R' 




R' 




X 


Y 


z 


P.S. 


b U 1 


1 
1 




— tna 


AC AD 


N 


c 


XT 

N 


X 


C A O 

5 0 2 


— L 1 


— NrL2 


AU 


AD AD 

— Cr2Cr3 


XT 

N 


c 


X T 

N 


z 


C A O 

5 0 3 


— C 1 




AU 


Aff AD 
— CH2CF3 


N 


c 


X T 

N 


X 


5 0 4 


-C 1 




AU 


Aft Ap 

~Ln2l/r3 


X T 

N 


c 


X T 

N 


z 


5 0 5 


-C 1 


X TT T 

-NHa 


Ar^ Ar^ 
-CF2CF3 


-CF2CF3 


N 


c 


N 


X 


c rs f> 

5 0 8 


-C 1 


-NHa 


AD AI? 
-CF2CF3 


-CF2CF3 


N 


c 


X T 

N 


z 


5 0 7 


-C 1 




AD AD 
-CF2CF3 




X T 

N 


c 


X T 

N 


X 


c A n 

5 0 8 


-C 1 


KT"LT 

--Nri2 


AD AD 
-CF2CF3 


ALT AD 


X T 

N 


c 


X T 

N 


z 


C A A 

5 0 9 


o 1 

— C 1 




AU AD 


ATI AD 

— CH2CF3 


X T 

N 


c 


X T 

N 


X 


C t A 

b I 0 


— L 1 




AfJ AD 


Atl AD 

— Cn2CF3 


XT 

N 


c 


XT 

N 


z 


C 1 1 

b 1 1 


— L 1 




ATT Aff ftATJ 


AU AD 


XT 

N 


c 


XT 

N 


X 


b 1 ^ 


1 




pu AU nru 


AU AD 

— Cn20r3 


XT 


c 


XT 

N 


z 


bio 


— L 1 


KTU 


ATI ATf nr^u 
— UH2Ui2Uul3 


AU AU rtAU 


XT 

N 


c 


XT 

N 


X 


b 1 4 


— C 1 


— Nrl2 


ATI ATT AAIT 

— LH2ln2ULH3 


AU AU AAU 


XT 

N 


c 


XT 

N 


z 


etc 

b 1 b 


— 0 1 


MTU 

— IMrl2 


AfJ ATT no TJ 

"■WI2l'n2Ut2ns 


AU All rtf^ u 
'"tn2Ul2UL2n5 


XT 

N 


c 


XT 

N 


X 


DID 


— P 1 
1 


— MM 


— rw rw fv^ H 
l/n2Ut2iA/2ns 


AU ru f)r u 

Ul2Ut2UL2ns 


M 
IN 


U 


M 

[M 


L 


5 I 7 


-Cl 


-NH, 


"■CH2CH2OC3H7 


~CH2CH20C3H7 


N 


c 


N 


X 


5 1 8 


-CI 


-NH* 


-CH2CH2OC3H7 


~CH2CH20C3H7 


N 


c 


N 


z 


5 1 9 


-Cl 


-NH, 


~(3i2CH20C8H5 


(3I2CF3 


N 


C 


N 


X 


52 0 


-Cl 




"□12CH20C6H5 


-CH2CF, 


N 


C 


N 


z 
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Tab 1 e 1 (Con t i nued) 



Cooip. 
Na 


R' 




R' 


R* 


X 


Y 


z 


P.S. 
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5 2 1 


-C 1 


K TT T 
-NH2 




PU PU APU 

— Cn2CH20Cn2 


XT 

N 


c 


X T 

N 


X 


p A n 

5 2 2 


-C 1 


X TT T 
-NH2 


rtff rat rtrt tf 


Aft All IWf 

-Q12CH20CH3 


X T 

N 


c 


X T 

N 


z 


5 2 3 


-C 1 


TV TT T 

-NH2 


rtff />tf f\r\ It 

-CH2CH20C«n5 


Afr ATI ft A If 

-CH2CH20CfiH$ 


X T 

N 


c 


X T 

N 


^T 

X 


5 2 4 


-C 1 


X TT T 


-CH2CH20C6H5 


PU PU PP u 

~i/n2tn2Uv^6n6 


X T 

N 


c 


X T 

N 


z 


c a c 

5 2 5 


-C 1 


XTtT 
-NH2 


~ un2 on2 iA/it 2 V 6 n s 


Af f AT^ 

-CH2CFa 


XT 

N 


c 


X T 

N 


X 


5 2 6 


-C 1 


X TT T 
-NH2 


~Wt2Ln2Utn2v/6ri5 


All Ar» 

"CH2CF8 


X T 

N 


c 


X T 

N 


z 


I" ^ 
5 2 7 


-C 1 


K TT T 
-NH2 
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Tabl e 1 (Cont i nue d) 
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Tab 1 e 1 (Con t i nued) 
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Table 1 (Continued) 
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Table 1 (Continued) 
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Table 1 (Continued) 
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Table 1 (Continued) 
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Tab 1 e I (Con t i nued) 
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-NH, 


-NH, 


-CFaCF, 


-CFaCFa 


N 


N 


N 


Z 


6 6 0 


-NH, 


-NH, 


-CF,CFa 


"CHaCFa 


N 


N 


N 


X 


6 6 1 


-NH, 


-NH, 


-CFaCF, 


-CHaCF, 


N 


N 


N 


Y 


6 8 2 


-NH, 


-NH, 


-CFjCFa 


-CHaCFa 


N 


N 


N 


Z 


6 6 3 


-NH, 


-NH, 


-CH,CFa 


-CHaCFa 


N 


N 


N 


X 


6 6 4 


-NH, 


-NH, 


-CHaCF, 


-CHaCF, 


N 


N 


N 


Y 


6 6 5 


-NH, 


-NH, 


-CHaCF, 


-CHaCFa 


N 


N 


N 


Z 


6 6 6 


-NH, 


-NH, 


-CHaCHaOCHa 


""CHaQ^j 


N 


N 


N 


X 


6 6 7 


-NH, 


-NH, 


-CHaCHaOCHa 


-CHaCFa 


N 


N 


N 


Y 


6 6 8 


-NH, 


-NH, 


-CHaCHaOCHa 


-CHaCFa 


N 


N 


N 


Z 


6 8 9 


-NH, 


-NH, 


-CHaCHaOCHa 


-CHaCHaOCHa 


N 


N 


N 


X 


6 7 0 


-NH, 


-NH, 


-CH,CH,OCHa 


"CHjCHaOCHs 


N 


N 


N 


Y 
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Tab 1 e 1 (Con t i nu ed) 



Conp. 
Ka 


R' 


R' 


R' 




X 


Y 


Z 


P.S. 


6 7 1 


-NH, 


-NH, 


-CH,CHiOCH, 


~CH2CH20CH2 


N 


N 


N 


z 


6 72 


-NHi 


-NH, 


~"(3{2ffl20C2Hs 


— (3l2CH2(K2Hs 


N 


N 


N 


X 


6 73 


-NH2 


-NH, 


-eH,CH,0C,H5 


~*CH2CH2(KJ2H5 


N 


N 


N 


Y 


6 74 


-NH, 


-NH, 


"■CH2O120C2H8 


-CH,CH,OC,Hs 


N 


N 


N 


Z 


6 75 


-NH2 


-NH, 




■■CH2CH2(Kl3H7 


N 


N 


N 


X 


676 


-NH» 


-NH, 


(^2CH20CaH7 


"CH2(3l20C3H7 


N 


N 


N 


Y 


6 77 


-NH» 


-NH, 


"■(3i2CH2K3H7 


-CH,CH,OC,Ht 


N 


N 


N 


Z 


6 78 


-NH, 


-NH, 


'~"CH2CH20CsH5 


"CHaCFa 


N 


N 


N 


X 


6 7 9 


-NH, 


-NH, 


~CH2CH20C«H6 


-CH,CF, 


N 


N 


N 


Y 


6 8 0 


-NH, 


-NH, 


~Qi2CH20C«H5 


-CH,CF, 


N 


N 


N 


Z 


6 8 1 


-NH2 


-NH, 


'~CH2CH20C6H5 


-CH,CH,OCH, 


N 


N 


N 


X 


6 8 2 


-NH, 


-NH, 


"CH2CH2OC6H5 


-CH,CH,0CH3 


N 


N 


N 


Y 


6 83 


-NH, 


-NH, 


-CH,CH,0C.H6 


"CH2CH2OCH3 


N 


N 


N 


Z 


6 84 


-NHt 


-NH, 


-CH,CH,K.Hs 


-CHiCHjOCHs 


N 


N 


N 


X 


685 


-NH, 


-NH, 


~(Jl2CH20C8H8 


-CH,CH,OC*H. 


N 


N 


N 


Y 


6 8 6 


-NH» 


-NH, 


~CH2CH20C8Hs 


""CH2CH2(X38H5 


N 


N 


N 


Z 


6 8 7 


-NH, 


-NH, 


"CH2CH20CH2CfiHs 


-CH,CF, 


N 


N 


N 


X 


6 8 8 


-NH, 


-NH, 


-CH,CH,OCH,C,H. 




N 


N 


N 


Y 


6 8 9 


-NH, 


-NH, 


— QI,ffl,OCH,C«H« 


-(S2CF, 


N 


N 


N 


Z 


6 9 0 


-NH, 


-NH, 


-CH,CH,OCH,C,H, 


-CH,CHxOCH, 


N 


N 


N 


X 
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Table 1 (Continued) 



Comp. 
Na 


R' 


R' 


R' 




X 


Y 


Z 


P.S. 


6 9 1 


-NH, 


-NH, 


~'CH2CH20CH2CeH8 


"LnaLiiiULHa 

^4 4 ^ W4 % ^ V4 1 4 


N 


N 


N 

I N 


Y 

1 


6 9 2 


-NHj , 


-NH, 


-CH,CH,0CH,C6Hs 


-QliCHsOCHa 


IN 


IN 


IN 




693 


-NHj 


-NH, 


-CHiCH,0CH,C,H5 


""IJrl* LiH o Lr . a H e 


N 


N 

IN 


IN 


Y 


694 


-NHa 


-NH, 




""Un * I iH ol Jl I e H e 
VI tZ v« 12 vV 61 15 


N 


N 

IN 


M 

IN 


V 

z 


6 9 5 


-NHj 


-NH, 


-CHsCHjOCHjC^H. 


-CH2CH2OC8H5 


IN 


N 

iN 


IN 


7 


6 9 6 


-NH, 


-NH, 


CH2CH20CH2C6H9 


*~lJn^ Lri 9 Ut jH ( J e H « 


N 


N 


N 




6 9 7 


-NH, 


-NH, 


CH2CH20CH2C$Hs 


\JA WVt &2 V 0 • 19 


N 


N 


N 

1 N 


y 


6 9 8 


-NH, 


-NH, 


-CHjffljOCHsCHs 


LiH 9 IjH <9 ul Ji I . c H « 

vi sz VI w>/i 12 V 91 18 


N 

1 N 


N 


N 

1 N 


7 


6 9 9 


-NH, 


-NH, 


— Ln^Cn^OCsHiCfiHs 

V4 4^ 4^ ^ * * ^ 9 • ft ^ 


VI \A VI 1^ WXJ 14 Vol 16 


N 


N 

1 N 


IN 




7 0 0 


-NH, 


-NH, 


"~ OH 2 wis (R/ 2 lU C fi H S 


vii^vi 1 2 VVZt 14 VqI 1 5 


N 

i N 


N 

1 N 


N 

IN 


Y 


7 0 1 


-NH, 


-NH, 


~'CH2CH20C2H4C6H5 


""Lin 9 un^LIly 9 n i { * fl H « 


N 


N 


N 


7 


7 0 2 


-NH, 


-NH, 


-CH,CH,OC(0)CH, 


-ffliCF, 


N 


N 


N 


X 


7 0 3 


-NH, 


-NH, 


-CH2CH,0C(0)CH3 


~'CH2CP3 


N 


N 


N 


Y 


704 


-NH, 


-NH, 


-CH,CH,OC(0)CH3 


-ffl2CF3 


N 


N 


N 


7 


7 0 5 


-NH, 


-NH, 


-CH,ai,oc(o)aij 


-CHaCHjOTa 

v4 V4 1^ Wl 111 


N 


N 


N 


X 


70 6 


-NH, 


-NH, 


-CH,CH,OC(0)CH, 


-CH2CH,0CH, 


N 


N 


N 


Y 


70 7 


-NH, 


-NH, 


-CH,CH,OCCO)CH, 


""CHzCHjOCHs 


N 


N 


N 


Z 


708 


-NH, 


-NH, 


-CH,CH,OC(0)CH, 


*"CH2CH20C«H5 


N 


N 


N 


X 


70 9 


-NH, 


-NH, 


-CH,CH,OC(0)CH, 


■"CH2Ql20C«H5 


N 


N 


N 


Y 


7 10 


-NH, 


-NH, 


-CH,CH,OC(0)CH, 


~ffl2CH20C«H5 


N 


N 


N 


Z 
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Tab 1 e 1 (Con t i nu e d) 



Comp. 
Na 


R' 


R* 


R' 


R* 


X 


Y 


z 


P.S 


7 1 1 


-NHj 


-NH, 


-a{,ai,oc(o)CH, 


~CH2ffl20ffl2C<Hs 


N 


N 


N 


X 


7 1 2 


-NH, 


-NH, 


-CH,CH,OC(0)CH, 


""CHjCHsOQiaCcHs 


N 


N 


N 


Y 


7 1 3 


-NH, 


-NH, 


-CH,CH,0C(0)CH3 


-CH,CH,0CH,C,H5 


N 


N 


N 


Z 


7 I 4 


-NH, 


-NH, 


-CH,CH,OC(0)CH, 


-CH2CH,0C(0)CH, 


N 


N 


N 


X 


7 1 5 


-NH, 


-NH, 


-CH,CH,OC(0)CH, 


-CH,CH,OC(0)CH, 


N 


N 


N 


Y 


7 1 6 


-NH, 


-NH, 


-CH,CH,OC(0)CH, 


-CH,CH,OC(0)CH, 


N 


N 


N 


Z 


7 1 7 


-NH, 


-NH, 


-CH,CH,0C(0)CiH6 


-CH,CH,0C(0)C,H5 


N 


N 


N 


X 


7 1 8 


-NH, 


-NH, 


-CH,CH,OC(0)C,Ht 


-CH,CH,OC(0)C,H5 


N 


N 


N 


Y 


7 1 9 


-NH, 


-NH, 


-CH,CH20C(0)C,Hs 


-ffl,CH20C(0)C,H5 


N 


N 


N 


Z 


72 0 


-NH, 


-NH, 


-CHaCHsOCCOCHi 


-CH,CH,0C(0)C,H7 


N 


N 


N 


X 


7 2 1 


— NH, 


— NH, 


Ml Off AA/'nNO IT 


-uijQlaOCCOCaHT 


N 


N 


N 


Y 


722 


-NH, 


-NH, 


-CH,CH,OC(0)C,H7 


-CH,CH,0C(0)C3H7 


N 


N 


N 


Z 


72 3 


-NH, 


-NH, 


-CH,CH,0C(0)C4H, 


-CH,CH,0C(0)C4H, 


N 


N 


N 


X 


724 


-NH, 


-NH, 


-CH,CH,0C(0)C4H, 


-CH2CH,0C(0)C4H, 


N 


N 


N 


Y 


725 


-NH, 


-NH, 


-CH,CH,0C(0)C4H, 


-CH,CH,0C(O)C4H, 


N 


N 


N 


Z 
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Table 1 (Continued) 



Canp. 
Na 


R' 




R' 


R* 


X 


Y 


z 


P.S. 


n A A 

7 2 6 


-NH2 


-NHj 




-CF2CF, 


N 


N 


c 


X 


^S. 

7 2 7 


-NH» 


-NHt 


-CHj 


-CFtCF, 


N 


N 


c 


Y 


M A A 

7 2 8 


-NHt 


-NHi 


-CHj 


-CH,CFa 


N 


N 


c 


X 


7 2 9 


-NHt 


-NHi 


-CH, 


-CHtCF, 


N 


N 


c 


Y 


7 3 0 


-NHj 


-NHj 


-CFsCFa 


-CF,CF, 


N 


N 


c 


X 


7 3 I 


-NH2 


-NH2 


-CF,CF3 


-CF2CF, 


N 


N 


c 


Y 


7 3 2 


-NHj 


-NHj 


^CF,CF, 


-CHiCF, 


N 


N 


c 


X 


r% 

7 3 3 


-NH« 


-NH2 


-CF,CFj 


-CH2CF, 


N 


N 


c 


Y 


7 3 4 


-NH2 


-NHj 


-0I,CF3 


-CH,CF, 


N 


N 


c 


X 


7 3 5 


V TT T 
-NH2 


T T T 

-NHj 


AT f Am 

-ffljCFs 


-CHtCF, 


N 


N 


c 


Y 


7 3 6 


X TT T 
-NH2 


X TT T 
-NH2 


"tniLnjUtna 


-CH2CF3 


N 


N 


c 


X 


T ft T 

7 3 7 


X TT T 
-NH2 


^ T T T 

-NHj 


~ul2Ui2ULn3 


-CHjCFj 


N 


N 


c 


Y 


7 3 8 


-NHa 


-NH2 


A# AT f rf%ATtf 


-CH2CH2OCH3 


N 


N 


c 


X 


7 3 9 


"NH2 


-NH2 


LnjUnaUvHa 


-CH2CH2OCH, 


N 


N 


c 


Y 


7 4 0 


V TT T 

-NHj 


-NHj 


""LHj Una Uv/ 2116 


Q{2Q{20C2Hs 


N 


N 


c 


X 


1 4 1 


KTT_T 


-NHj 


nj pu nr* u 


rtj oil fv^ u 
— Un2Un2lA/3ns 


N 


N 


c 


Y 


74 2 


-NHj 


-NH, 


"CHjCHaOCaHT 


— CH2Q{2(KaH7 


N 


N 


c 


X 


74 3 


-NH, 


-NH, 


-CHjCHaOCaHT 


— Q{2Qi20C,H7 


N 


N 


c 


Y 


74 4 


-NH, 


-NH, 


CHjCHjOCeHs 


-CHiCFj 


N 


N 


c 


X 


74 5 


-NH, 


-NH, 


~"CH2ffl20C<Hfi 


-CH2CF, 


N 


N 


c 


Y 
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Table 1 (Continued) 



Ccmp. 
Na 


R' 




R' 


R* 


X 


Y 


Z 


P.S. 


/ 4 0 




MTJT 
-NH2 


-CH2CH20C6n5 


ATT AfT AATI 

"CH2CH2(KH3 


N 


N 


c 


X 


7 4 7 


-NH2 


MT T 
-NH2 


/\T1 rtff TJ 

~Ul2Wl2Uv8n5 


Att ATT AArr 

"ffl2ffl20CH» 


N 


N 


c 


Y 


7 4 8 


-NHi 


X TT T 
-NH2 


ntt nti ?t 

-CH2Ql20C6Hs 


"Ui2ln2UL6iis 


N 


N 


c 


X 


^ A C\ 

My 


— NH2 


XTT T 
-NH2 


r\ti mi nA ti 
-CH2ai20C6Hs 


~Ln2Un2UL«n5 


N 


N 


c 


Y 


7 C ft 

/DO 




X TT T 
-NH2 


Atf ATI AArr A fr 

-CH2Ql20CH2C6Hs 


-CHjCFi 


N 


N 


c 


X 


7 5 1 


X TT T 


X TT T 
-NH2 


-ai2CH20ffl2C6H5 


-CHjCF. 


N 


N 


c 


Y 


7 c o 

7 5 2 


-NH2 


X TT T 
-NH2 


AU AU IVM^ A IT 

~Un2Ul2UUt2t6h6 


-CHiffljOCHa 


N 


N 


c 


X 


T C O' 

7 5 3 


X TT T 


X TT T 
-NH2 


~"Ln2t*i2Utn2v8n5 


-CHaCHiOCHs 


N 


N 


c 


Y 


7 5 4 


MT T 
-NH2 


X TT T 
-NH2 


AU Atf AAIT A IT 

Ln2Ul2UUi2l/€n6 


*"Ui2ui20CflHs 


N 


N 


c 


X 


7 C C 

/ 0 0 


KTT_r 
— NH2 


X TT T 
— NH2 


AU Atf ftAU A U 
~Ul2Ut2l/Ul2t€n5 


/^Tff /W ffff 

~tn2ui2tA/9n5 


N 


N 


c 


Y 


7 C C 
f 0 0 


— NH« 


XTT_T 
— NH2 


ATI ATT AATf A TT 

-Ui2CH20u{2C6H6 


At V Af ff /\^ff f f\ t r 

~Cn2Ln2 10120 jfts 


N 


N 


c 


X 


7 C 7 




X TT T 
— NH2 


Alff AIT AAir A IT 

-CH2CH20CH2C6Hb 


~" Ui2 ul 2 Uut 2 1 fi n s 


N 


N 


c 


Y 


7 Q 
(Do 


KTU 

— JNrij 


— Nrl2 


PLI PLf np U P U 

'~V/n2Ui2iA/2n4V/«n5 


Pll 0tl AA IT A U 

~"Ul2Ul2lA>«n4len5 


N 


N 


c 


X 


7 C Q 

(by 




-NH2 


PU /""U AA U P U 

~ tns un2iA/2n4l/ «rl5 


Of T ^9 f ffT /\ ff f 

~Ln2Un2UL2n4t«n6 


N 


N 


c 


Y 


7 C 




— Nn2 


All At I AA /'A\ Af r 

-CH2CH20C(0)CH8 


Arr Ar^ 

-CHjCFj 


N 


N 


c 


X 


7 6 1 


i 12 


IN ri2 


VjJI 2 V/u 2 w V w wia 




IN 


IN 




\r 
I 


7 62 


-NH2 


-NHs 


-CH,CHtOC(0)CH, 


-OljCHjOCH, 


N 


N 


c 


X 


7 6 3 


-NH, 


-NH« 


-CH,CH20C(0)CH, 


-CHjCHjOCH, 


N 


N 


c 


Y 


7 64 


-NH, 


-NHs 


-CH,CH,OC(0)CH, 


~Qi2CH20C6H8 


N 


N 


c 


X 


7 65 


-NH, 


-NH, 


-CH,CHaOC(0)CH, 


CH2CH20C6H5 


N 


N 


c 


Y 
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Tab 1 e 1 (Con t i nued) 



Coup. 
Na 


K 


K 


K 


R 


X 


Y 


Z 


P.S. 


76 6 


-NH, 


-NH, 


-CH,CH,0CCO)CH, 


-CH2CH2OCH2C6H5 


N 


N 


C 


X 


7 6 7 


-NH, 


-NH, 


-CH,CH,OC(0)CH, 


~"CH2{Jl20CHaC8H5 


N 


N 


c 


Y 


7 6 8 


-NH, 


-NH, 


-CH,CH,OC(0)CH, 


-CH,CH,OC(0)CH, 


N 


N 


c 


X 


7 6 9 


-NH, 


-NH, 


-CHjCHjOCCOCH, 


-CH,CH,OC(0)CH, 


N 


N 


c 


Y 


7 7 0 


-NH, 


-NH, 


-CH,CH,0C(0)C,H6 


-CH,CH,0CCO)C,Hs 


N 


N 


c 


X 


7 7 1 


-NH, 


-NH, 


-CH,CH,OC(0)C,Hs 


-CH,CH,OC(0)C,H5 . 


N 


N 


c 


Y 


772 


-NH, 


-NH, 


-CH,CH,OC(0)C,Ht 


-CH,CH,0C(0)C,H7 


N 


N 


c 


X 


7 7 3 


-NH, 


-NH, 


-CH,CH,0C(0)C,H7 


-CH,CH,OC(0)C,Ht 


N 


N 


c 


Y 


774 


-NH, 


-NH, 


-CH,CH,0C(0)C4H, 


-CH,CH,0C(0)C4H. 


N 


N 


c 


X 


775 


-NH, 


-NH, 


-CH2CH,0C(0)C4H, 


-CH,CH,0C(0)C4H. 


N 


N 


c 


Y 
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NH, 



Table 2 










7 7 C 
/ID 




-(F2CF3 


111 
1 i 1 


v^n3 


AO AH 

— Q12CF3 


119. 


— rp TP 


-CFjCFs 


7 7 Q 

1/3 


— pp^rp* 


— Cn2Cr3 


7 fi 0 


— PK-PP* 




7 8 1 


— PH^pH«nrH- 

vn2i.n2iA/n3 






u12v.n2iA.n3 


PIT pu AAtr 


7 8 9 
/ 0 o 


— PH.PW HP H 


PlI PLT /V U 
~V/n2l'n2Ul/2n5 


7 8 4 


-CH2CH-'0C3H7 


— PH^PH^fT^H, 

vIl2vn2Uv3ri7 


78 5 


-CHjCHsOC^Hs 


-CH2CF, 


78 6 


~CH2CH20C6H5 


CH2CH20CH3 


78 7 


-CHiCHiOCH, 


~CH2CH2(K6H6 


7 8 8 


-CHjCHjOCHiCHs 


-CHjCF, 


7 8 9 


"~CH2 CH2 OCH2 C 6 H5 


CH2(3{20CH3 


7 9 0 


~CH2CH20CH2CeH5 


~Ql2CH20C6H5 


79 1 


~CH2CH2XH2C«H5 


CH2 CH20CH2C « Hs 


7 9 2 


~CH2CH20C2H4C6H8 




7 9 3 


-CH2CH20C(0)CH, 


~CH2CF3 


794 


-CHjCHiOCCOCHa 


CH2Ql20C$H5 


7 9 5 


-CH^CHjOCCOCHs 


Qi2CH20CH2C6H5 
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Table 2 (Continued) 



Conip. 






79 6 


-CH2CH,0C(0)CH, 




7 9 7 


-CHiCHiOCCOCHj 


-Gf:CH20C(0)CH, 


7 9 8 


-CHiCHiOCCOCjHs 


-CHjCH^OCCOCiHs 


7 9 9 


-CHjCHjOCCOCHt 


-ffliCHzOCCOCjHT 


8 0 0 


-CHzCHjOCCOCiHg 


-CH2CHiOC(0)C.H. 
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CH, 




Table 3 



Coiq}. 
Na 


K 


K 


8 0 1 


-CH, 


-CF,CF, 


8 0 2 


-CH, 


-CH2CF, 


8 0 3 


-CF2CF, 


-CFjCFa 


8 0 4 


-CF2CF, 


-CH2CF, 


8 0 5 


-CHjCF, 


-CHjCPa 


8 0 6 


-CHjCHjOCH, 


-CH2CF, 


8 0 7 


-CHiCH^Oa 




8 0 8 


~CH2CH2(KJ2H5 


~Q{2Q{2(K2H5 


8 0 9 


""CHiCHaOCaH? 


QI2CH20C3H7 


8 1 0 


•"ffltCHaOCeHs 


-CHjCF, 


8 1 1 


-CH2CH2OC6H6 


-CHaCHjOCH, 


8 1 2 


~CH2CH2(KJ6H6 


■"CH2CH20C«Hs 


8 1 3 


"CHjCHjOffliCjHs 


-CHjCF, 


8 1 4 


-CH1CH2OCH2C6H5 


"CHjCHaOCHj 


8 1 5 


""CHjCHaOCHaCeHs" 


""CH2CH20C<H5 


8 1 6 


~CH2CH20CH2CflH5 


' ~CH2Ql20CH2C«Hs 


8 1 7 


~"CH2Qi20C2H4C8H6 


" CHaQijOC 2H4 C 6 Hj 


8 1 8 


-CH2CH20C(0)CH, 


-CHjCF, 


8 1 9 


-CH,CH,OC(0)CH, 


""QIiCHjOCfiHs 


8 2 0 


-CH,CH20C(0)CH, 


""(Jl2Ql20CH2 C eHs 
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Table 3 (Continued) 



Conip. 

No. 






8 2 1 


-CHzCHiOCCOCHa 


-CHjCHjOCHiCsHs 


8 2 2 


-CHiCHaOCCOCHa 


-CHjCHiOCCOCH, 


8 2 3 


-CHjCHiOCCOCjHs 


-CH2CH2X(0)C2Hs 


8 24 


-CH»CH20C(0)CaH, 


-ffliCHaOCCOCHT 


825 


-CAzGlzQCmSi 


-CH2CH20C(0)C4H. 
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R 




Table 4 



Canp, 
Na 


R' 


R* 


- 

R' 


R* 


X 


Y 


Z 


p.a. 


826 


-NH, 


-NH, 


-CH, 


-CF,CF, 


N 


N 


N 


X 


8 27 


-NH, 


-NH, 


-CH3 


-CF,CF, 


N 


N 


N 


Y 


828 


-NH, 


-NH, 


-CH, 


-CFiCP, 


N 


N 


N 


z 


8 29 


-NH, 


-NH, 


-CH, 


-CH,CF, 


N 


N 


N 


X 


8 30 


-NHi 


-NH, 


-CH, 


-CHaCF, 


N 


N 


N 


Y 


8 3 1 


-NH, 


-NH, 


-CHa 


-CHaCF, 


N 


N 


N 


Z 


8 32 


-NH, 


-NH, 


-CF,CF, 


-CF,CF, 


N 


N 


N 


X 


8 33 


-NH, 


-NH, 


-CF,CF, 


-CF,CF, 


N 


N 


N 


Y 


8 34 


-NH, 


-NH, 


-CFjCF, 


-CFjCFj 


N 


N 


N 


Z 


8 35 


-NHj 


-NH, 


-CF,CF, 


-CH2CF, 


N 


N 


N 


X 


8 3 6 


-NH, 


-NH, 


-CF,CF3 


"CHaCFs 


N 


N 


N 


Y 


8 37 


-NH, 


-NH, 


-CF,CF3 


-CH,CF, 


N 


N 


N 


Z 


8 38 


-NH, 


-NH, 


-CH,CF, 


-CH,CF, 


N 


N 


N 


X 


839 


-NH, 


-NH, 


-CH,CFa 


-CH,CFa 


N 


N 


N 


Y 


840 


-NH, 


-NH, 


-CH,CF, 


-CHaCF, 


N 


N 


N 


Z 


8 4 1 


-NH, 


-NH, 


""CH2QI2OCH3 


-CHaCF, 


N 


N 


N 


X 


842 


-NH, 


-NH, 


-CHiCHiOOU 


-CHiCP, 


N 


N 


N 


Y 


843 


-NH, 


-NH, • 


^CH2CH2(K3l3 


-CHaCF, 


N 


N 


N 


Z 


844 


-NH, 


-NH, 


^CH2CH20CH3 


-CHaCHaOCH, 


N 


N 


N 


X 


8 4 5 


-NH, 


-NH, 


-CH,CH,OCH, 


-CHaCHaOCHa 


N 


N 


N 


Y 
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Tab 1 e 4 (continued) 



Na 


R' 


R^ 


R' 




X 


Y 


Z 


P.S. 


8 4 6 


-NH, 


-NHa 


-CHaCHaOCHa 




N 


N 


N 


Z 


8 4 7 


-NH, 


-NHa 


""CH2CH20C2H5 


~'CH2CH20C2Hs 


N 


N 


N 


X 


8 4 8 


-NH2 


-NHa 


-CHaCHaOCaHs 


~(W2CH20C2H5 


N 


N 


N 


Y 


8 4 9 


-NH, 


-NHa 


~ffl2CH20C2H5 


~CH2CH20C2H5 


N 


N 


N 


Z 


8 5 0 


-NHi 


-NHa 


~{3J2CH20C3H7 


~CH2CH20C3H7 


N 


N 


N 


X 


8 5 1 


-NH, 


-NHa 


"■CH2CH20C3H7 


""CH2CH20C3H7 


N 


N 


N 


Y 


8 5 2 


-NHa 


-NH, 


"rCH2Ql20C3H7 


^CH2CH20C3H7 


N 


N 


N 


z 


85 3 


-NHj 


-NHa 


~CH2Ql20C8H5 


-CHaCF, 


N 


N 


N 


X 


8 5 4 


-NHj 


-NHa 


"CH2CH2OC6HS 


CH2CF3 


N 


N 


N 


Y 


8 5 5 


-NHa 


-NHa 


-CHaCHaOCHs 


-CHaCF, 


N 


N 


N 


Z 


8 5 6 


-NHa 


-NHa 


~Qi2CH20C8Hs 


-GHaCHaOCH, 


N 


N 


N 


X 


8 5 7 


-NHa 


-NHa 


"■CH2CH20C6H5 


— QfaQIaOCHa 


N 


N 


N 


Y 


8 5 8 


-NHa 


-NHa 


'■CH2CH20CeHs 


-CHaCHaOCH, 


N 


N 


N 


Z 


8 5 9 


-NHa 


-NH, 


-CHaCHaOCHs 


-CH,CH,OC,Hs 


N 


N 


N 


X 


8 8 0 


-NH, 


-NHa 


^CH2Qf20C8Hs 


"CH2CH2OC6H6 


N 


N 


N 


Y 


8 6 1 


-NH, 


-NH, 


-CH,CHaOC,H6 


'"Qf2CH20CeH5 


N 


N 


N 


Z 


8 6 2 


-NH, 


-NH, 


"~CH2CH20(H2C8H6 


-CHaCF, 


N 


N 


N 


X 


8 6 3 


-NHa 


-NHa 


"~ Q12CH2 OCH2C sHfi 


-CHiCF, 


N 


N 


N 


Y 


8 6 4 


-NH, 


-NHa 


~CH2QJ20CH2C6H5 


-CHaCF, 


N 


N 


N 


Z 


8 6 5 


-NHa 


-NHa 


-CHaCHaOCHaCHs 


"■CH2CH2OCH3 


N 


N 


N 


X 
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Table 4 (continued) 



Comp, 
Na 


R' 


R' 


R» 


R* 


X 


Y 


Z 


P.S. 


ODD 


lNrl2 


—MM 

~jNri2 


Ul2Ul2UlJl2Vfin5 


— PH PH flPH. 


M 
IN 


M 
IN 


M 
IN 


V 

I 


fi ft 7 


— MT-T 
lNri2 


— MM* 


ui 2 2 Uvn2 V/ ns 


— PH.PH* npH. 


M 
IN 


M 
IN 


M 
IN 


Li 


ft 

O 0 0 




—MM* 

IN 112 


un2 V4i2utn2 1/ fl its 


— PH fW HP H, 


M 
IN 


M 
IN 


M 
IN 


V 
A 


ft ft Q 
o 0 y 




—MM. 


Lrn2vn2ULn2vsn5 


— PH*PH.nP H. 


M 
IN 


M 
IN 


M 
IN 


V 


$1 7 n 


lNri2 


—MM 


Ln2tn2Utn2v6n5 


— PH PH OP H 


M 
IN 


M 
IN 


M 
IN 


Lt 


fi 7 1 
oil 




—MM 

IN 112 


— rH PH nrw r h 
wi2Ui2iA«i2ten6 


— PH PH riPH P H 

tn2 wi2ULn 2 1/ 6 n 5 


M 
IN 


M 
IN 


M 
IN 


A 


Q 7 9 


—MM 


—MM 


— PH PH nPH P H 

T 2 U12UUI2 v/fl US 


ptr pu fiPH P H 

bn2un2 utn 2 6 113 


M 
IN 


M 
IN 


In 


V 
I 


Q 7 ^ 
O 1 O 


—MM 


—MM 


— PH PH nPH P u 
2 Un2 UUt2 V/ sns 


— pu PH f\ru P H 
tn2Ul2Utn2V/6n3 


M 
IN 


M 
IN 


M 
IN 




7 ^ 


—MM 

iNn2 


—MM. 
IN 112 


-PH.PH flP H P*H, 
nji 2 i/ii 2 Uv 2 114 V/ 6 n 5 


^Ai2Ui2iAj 2 114 1 e n 5 


M 
IN 


M 
IN 


M 
IN 


A 


ft 7 ^ 


—MM 


— MM 
IN 02 


-PH PH.nP H P H 


-PH PH nP H P H 

^jt2K/n2U^2n4Ufln5 


M 
IN 


M 
IN 


M 
In 


V 
I 


ft 7 R 

0(0 


— MM^ 
IN n2 


— MM* 
IN nt 


-PH«PH-np.H:p..H, 

n»4i2 vn2 VA/ 2 V 6 n 6 


-PH.PH.nP^H.P>,H. 
vfi 2 ijn2 vA/2 114 e n 5 


M 
IN 


M 
IN 


M 
IN 




ft 7 7 

0 1 I 


— MM- 


—MM. 

IN Liz 


— Pil.pH.npr'n'iPH. 

Wl 2 Vfl 2 UV V4I3 


— PH.PP. 


M 
IN 


M 
IN 


M 
IN 


Y 
A 


ft 7 ft 

0/0 


—MM. 


—MM. 
IN nt 


— pji. PH. npf n'iPH. 


— PH PP 


M 
IN 


M 
IN 


M 
IN 


V 
I 


ft 7 Q 

0 / «7 


— MM» 


— MM- 
iNn2 


— pH.pii.Aprn'^pH. 


—PH.PP. 


M 

IN 


M 
IN 


M 
IN 




ft ft n 

0 0 u 


— MM- 


—MM. 

iN 112 


— pji.PH»nprn^fW- 


— PH.PH.nPH- 

W12V4l2iA/n3 


M 

IN 


M 

IN 


M 

IN 


Y 
A 


8 R 1 

w O 1 


IN 1 12 


IN Xa2 


V/1 1 2 vl 1 2 Uv/ Vw/ l/l 13 


— PH,PH,fni, 

uii2un2wvn3 


IN 


iN 


M 




8 8 2 


-NH, 


-NH, 


-CH,CH20C(0)CH, 


-CH,CH,OCH, 


N 


N 


N 


z 


8 8 3 


-NH, 


-NH, 


-CH,CH,OC(0)CH, 


-CH,CH,0C,H5 


N 


N 


N 


X 


8 84 


-NH, 


-NH, 


-CH,CH,OC(0)CH, 


""CHaCH20C6H8 


N 


N 


N 


Y 


8 85 


-NH, 


-NH, 


-CH,CH,OC(0)CH, 


■~CH2CH20C6H5 


N 


N 


N 


z 



58 



EP 0 632 048 A1 



Tab 1 e 4 (con t i nued) 



Conip. 
Na 


R' 


R* 


R' 


R* 


X 


Y 


Z 


P.S, 


0 0 c 
0 0 0 


— Nria 


— Nrl2 


— UH2ln20L(.0;ui3 


ATI Alt AAU A TI 

~tn2lfn2lA/n2V/en6 


XT 
N 


XT 

N 


XT 

N 


X 


O O "7 

8 8 7 


KTr_r 


— NH2 


— CHaCHaOCCOpaia 


ATI All AAtf A TI 

~Ln2Ul2lK/n2t8n8 


XT 

N 


XT 

N 


XT 

N 


Y 


o o o 

8 8 8 




— NH2 




*"bn2Ul2Utrl2t6n6 


XT 

N 


XT 

N 


X T 

N 


z 


O A A 

8 8 9 


-NH2 


X TT T 
-NH2 


AT r AT r A A /aN ai r 

-CH2(3l20C(0)(3l3 


Alt AfT AA^n\AII 

-CH2CH20CC0)CH3 


N 


X T 

N 


X T 

N 


X 


o n A 

8 9 0 




— NH2 


At I Af T AA / A\ AT T 


ATI ATT AA/rt\ATT 

-ffl2CH20C(0)CH3 


N 


X T 

N 


X T 

N 


Y 


A A 1 

8 9 1 




— NH2 


ATT ATT AA/'A\Aff 

-CHaCHjXWCHa 


AfT All AA/ANATI 

-CH2CH2(X;(0)CH3 


N 


X T 

N 


X T 

N 


z 


O A O 

8 9 2 


XTTJ 
— NH2 


— NH2 


All Atf AA/'A\A TT 

^.H2CH20CC0)C2H5 


ATT ATT AA^A\A IT 

-CH2CH20C(0)C2H5 


N 


X T 

N 


X T 

N 


X 


O A O 

8 9 3 




— NH2 


ATI ATT AA/'A\A It 

-CH2CH20C(0)C2H5 


ATI AfT AA/'AVA IT 

-CH2CH20C(0)C2H5 


N 


X T 

N 


X T 

N 


Y 


8 9 4 






-Cn2CH2uCC0)C2Hs 


-CH2Cn2X(0)C2H5 


XT 

N 


X T 

N 


X T 

N 


z 


one 
8 9 0 


— Nn2 


-Nn2 


_Atl Aff AA/'A\A U 


ATI AU AA/AXA tf 

-CH2CH20C(0)C3n7 


XT 

N 


X T 

N 


X T 

N 


X 


ft Q fi 
0 9 D 


IN na 


— MM* 
iNn2 


^n2v/n2Utv.u^v/3n7 


v»n2tn2Uv/VU/L'3n7 


M 
IN 


KT 
IN 


IN 


V 

1 


8 9 7 


-NH, 




-CH2CH20C(0)C,H7 


-CH^CHjOCCOCHt 


N 


N 


N 


z 


8 98 


-NH2 


-NH2 


-CH2CH20C(0)C4H9 


-CH2CH2X(0)C«H9 


N 


N 


N 


X 


8 9 .9 


-NH2 


-NH2 


-CH2CH20C(0)C«H, 


-CH2CH20C(0)C«H, 


N 


N 


N 


Y 


9 0 0 


-NH, 


-NH2 


-CHiCHiOCCOC^H, 


-CHiCHtXCOC^H, 


N 


N 


N 


z 
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Table 4 (continued) 



Comp. 
Na 


R' 




R' 


R* 


X 


Y 


Z 


P.S. 


g 0 1 


-NH, 


-NH, 


-CH, 


-CFiCF, 


N 


N 


c 


X 


9 02 


-NH, 


-NH, 


-CH, 


-CFaCF, 


N 


N 


c 


Y 


9 0 3 


-NH, 


-NH, 


-CH, 




N 


N 


c 


Y 


9 0 4 




-NH, 


-Ola 


-CHiCFa 


N 


N 


c 


Y 


9 0 5 


-NHa 


-NH, 


-(3',(F, 


-CF2CF3 


N 


N 


p 

V-/ 




9 0 6 


-NH, 


-NH, 


-CF,CF, 




N 


N 


p 


Y 
I 


9 0 7 


-NHi 


-NH, 


-CF,(F, 


-ffl2CF2 


N 


N 


r 


Y 


9 0 8 


-NHi 


-NH, 


-CFjCF, 


-CH2CF3 


N 


N 


c 


Y 

X 


9 0 9 


-NH, 


-NH, 


-CH,CF, 


-CHsCF, 


N 


N 


c 


Y 


9 1 0 


-NH» 


-NH, 


— CH2CF3 


-CH,CF, 


N 


N 


c 


Y 

X . 


9 1 1 


-NH, 


-NH, 


-CH2CH,0CH, 


-CH,CFa 


N 


N 


c 


Y 


9 1 2 


-NH, 


-NH, 


-CH,CH,OCH, 


-CHzCFa 


N 


N 


c 


Y 

X 


9 1 3 


-NH, 


-NH, 




W« 4^ W* i A 4 A 


N 


N 


c 


Y 


9 1 4 


-NH, 


-NH, 


-CH,CH,OCH, 


Lin 9 (jH 9 LHjH 9 


N 


N 


c 


Y 


9 15 


-NH, 


-NH, 






N 


N 


c 


Y 


9 1 6 


-NH, 


-NH, 


CH2CH2(X^sH$ 


Q{2Q{20C2Hs 


N 


N 


c 


y 


9 1 7 


-NH, 


-NH, 


CH2CH20C)Ht 


Qi2(^20C3H7 


N 


N 


c 


X 


9 1 8 


-NH, 


-NH, 


*"CH2CH20C3H7 


— Q12CH20C3H7 


N 


N 


c 


Y 


9 1 9 


-NH, 


-NH, 


-CH,CH,OC.H, 


-CH,CF, 


N 


N 


c 


X 


9 2 0 


-NH, 


-NH, 


-CH,CH,0C.H5 


-CH,CFa 


N 


N 


C 


Y 
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Table 4 (continued) 



CORQ). 

Na 


R' 


R* 


R' 


R* 




Y 


7 

la 




92 1 


-NH, 


-NH, 


-CH2CH,0C.H5 


-CH,CH,OCH, 


N 


N 


c 


X 


922 


-NH, 


-NH, 


"CH2(3l20CflH5 


-CH,CH,OCHa 


N 


N 


c 


y 


9 2 3 


-NH, 


-NH, 


-CH,CH,0C,H6 


~CH2ffl2(XIflH5 


N 


N 


c 


X 


924 


-NH. 


-NH, 


"CHaCHiOCjHs 


""Q12CH20C8H5 


N 


N 


c 


Y 


9 2 5 


-NH2 


-NH, 


-CH,CH,0CH,C8H5 


-CH,CF, 


N 


N 


c 


X 


9 2 6 


-NH, 


-NH, 


"CHaCHjOCHzCeHs 


"■CH2CF3 


N 


N 


c 


Y 


927 


-NH, 


-NH, 


T CH2Ql2(K]!H2C sHj 


-CH,CH,OCH, 


N 


N 


c 


X 


928 


-NH2 


-NH, 


(3l2 ffl: OCH J C eHs 


-CHiCHjOCH, 


N 


N 


c 


Y 


92 9 


-NH, 


-NH, 


""CH2CH2OCH2C6H5 


-CH,CH,OC,H, 


N 


N 


c 


X 


9 3 0 


-NH, 


-NH, 


CH2CH2(X}i2C6Hs 


-CH,CH,OC«H. 


N 


N 


c 


Y 


9 3 1 


-NH, 


-NH, 


-CH,CH,OCH,C,H. 


■~CH2 CH2(KJH2C 5 Hs 


N 


N 


c 


X 


9 3 2 


-NH, 


-NH, 


-CH,CH,0CH,C.H5 


~Ql2CH20CH2C6Hs 


N 


N 


c 


Y 


9 3 3 


-NH, 


-NH, 


~CH2 CH2 0C2H4Cfi Hs 


-CH,CH,0C,H4C,Hj 


N 


N 


c 


X 


9 34 


-NH, 


-NH, 


"(H2Oi20C2H4CsH6 


"CH2CH2OC2H4C5H5 


N 


N 


c 


Y 


9 3 5 


-NH, 


-NH, 


-CH,CH,OC(0)CH, 


-CH,CF, 


N 


N 


c 


X 


9 3 6 


-NH, 


-NH, 


-CH,CH,OC(0)CH, 


-CH,CF, 


N 


N 


c 


Y 


937 


-NH, 


-NH, 


-CH,CH,OC(0)CH, 


-CH,CH,OCH, 


N 


N 


c 


X 


938 


-NH, 


-NH, 


-CH,CH,OC(0)CH, 


-CH,CH,OCH, 


N 


N 


c 


Y 


93 9 


-NH, 


-NH, 


-CH,CH,OC(0)CH, 


""CH2CH2OC8H6 


N 


N 


c 


X 


940 


-NH, 


-NH, 


-CH,CH,OC(0)CH, 


CH2CH20CfiH6 


N 


N 


c 


Y 
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Tab 1 e 4 (continued) 



Comp. 
Na 


R' 


R* 


R' 


R* 


X 


Y 


Z 


P.S. 


9 4 1 


-NH, 


-NH, 


-CH,CH,OC(0)CH, 


-CH,CH,0CH,C«H5- 


N 


N 


C 


X 


9 4 2 


-NHj 


-NH, 


-CH,CH,OC(0)CH, 


""CH2 QIa OCH2 C 6 Hs 


N 


N 


c 


Y 


9 4 3 


-NHa 


-NH, 


-CH2CH,0C(0)CH, 


-CH,CH,0C(0)CH3 


N 


N 


c 


X 


9 4 4 


-NH, 


-NH, 


-CH,CH20C(0)CH, 


-CH,CH,OC(0)CH, 


N 


N 


c 


Y 


9 4 5 


-NH, 


-NH, 


-CH,CH,0C(0)C,H5 


-CH,CH,0C(0)C2H5 


N 


N 


c 


X 


94 6 


-NH, 


-NH, 


-CH,CH,OC(0)C,H, 


-CH,CH,0C(O)C,Hs 


N 


N 


c 


Y 


94 7 


-NH, 


-NH, 


^H2CH,OC(0)C,H7 


-CH,CH,OC(0)CjH7 


N 


N 


c 


X 


9 4 8 


-NH, 


-NH, 


-CH,CH,0C(0)C3H7 


-ai,CH,0C(0)C,H7 


N 


N 


c 


Y 


9 4 9 


-NH, 


-NH, 


-CH,CH,OC(0)C<H, 


-CH,CH,0C(0)C*H9 


N 


N 


c 


X 


9 5 0 


-NH, 


-NH, 


-CH,CH,0C(0)C4H, 


-CH,CH,OCCO)C«H, 


N 


N 


c 


Y 
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Table 4 (continued) 



Comp. 


R' 




R' 


R* 


X 


Y 


z 


P.S. 


9 5 I 




-NH: 


-CH, 


-CF:CF, 


N 


C 


N 


X 


9 52 


-NH, 


-NH: 


-CH, 


-CF,CF, 


N 


C 


N 


z 


953 


-NHi 


-NH: 


-CH, 


-CH,CF, 


N 


c 


N 


X 


9 5 4 




-NH: 


-CH, 


-CH,CF, 


N 


c 


N 


z 


9 5 5 


-NH, 


-NH, 


-CF,(y, 


-CF:CF, 


N 


c 


N 


X 


9 5 6 


-NHi 


-NH: 


-CF:CF, 


-CF,CFa 


N 


c 


N 


z 


9 5 7 


-NHj 


-NH: 


-CF2CF, 


-CH:CF, 


N 


c 


N 


X 


9 5 8 


-NH, 


-NH: 


-CF:CF: 


-CH:CF, 


N 


c 


N 


z 


9 5 9 


-NH, 


-NH, 


-CH,CF, 


CH2CF3 


N 


c 


N 


X 


9 6 0 


-NH, 


-NH, 


-CH,CF, 


-CH:CF, 


N 


c 


N 


z 


9 6 1 


-NH, 


-NH: 


-CHiCHiOCH: 


-CHaCF: 


N 


c 


N 


X 


9 62 


-NH: 


-NH: 


-CH:CH:OCH: 


-CH:CF3 


N 


c 


N 


z 


9 6 3 


-NH: 


-NH, 


-CH2CH:0CH, 


*"(J{2CH20CH3 


N 


c 


N 


X 


964 


-NHj 


-NH: 


-CH:CH:OCH, 


CH2CH2OCH3 


N 


c 


N 


z 


9 6 5 


-NHt 


-NH: 


CH2CH20C2H8 


~'CH2CH20C2H5 


N 


c 


N 


X 


9 6 6 


-NHj 


-NH: 


~CH2CH20CaH5 


~CH2CH20C2Hs 


N 


c 


N 


z 


9 6 7 


-NH, 


-NH: 


-CHjCHiOCHt 


-CH:CH:OC:H, 


N 


c 


N 


X 


9 68 


-NH: 


-NH: 




""CH2CH20C3H7 


N 


c 


N 


z 


9 6 9 


-NH: 


-NH: 


-CH:CH,0C.H8 


-CH:CF, 


N 


c 


N 


X 


9 70 


-NH: 


-NH, 


""CHaCHaOC^Hs 


-CH:CF, 


N 


c 


N 


z 
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Table 4 (continued) 



Comp. 
Na 


R' 


R* 


R' 


R* 


Y 

A. 


Y 


7 


P S 


97 1 


-NH, 


-NH, 


— CHsCHsOC^Hfi 


-CH,CH,OCH, 


N 


c 


N 


X 


9 7 2 


-NH, 


-NH, 


-CH,CH,0C.H6 


-CH,CH,OCH, 


N 


c 


N 


z 


9 7 3 


-NH, 


-NH, 


-CH,CH,0C6H6 




N 


c 


N 


X 


9 7 4 


-NH, 


-NH, 


CH2(}{2(X^6H6 


"~CH2CH20C6H5 


N 


c 


N 


z 


9 75 


-NH, 


-NH, 


"CHaCHzOCHaCeHs 


""CH2CF3 


N 


c 


N 


X 


9 7 6 


-NH, 


-NH, 


""CH^CHzOCHzC^Hb 


-CH,CF3 . 


N 


c 


N 


z 


9 7 7 


-NH, 


-NH, 


T" CH2CH2 OCH J C eH 5 


-CHjCHzOCH, 


N 


c 


N 


X 


978 


-NH, 


-NH, 


" CH2 CH2 OCH2 C «H s 


— CHiCHjOCH, 


N 


c 


N 


z 


979 


-NH, 


-NH, 


"■CH2Ql20CH2C6Hs 


~CH,CH,OC»Hs 


N 


c 


N 


X 


9 8 0 


-NH, 


-NH, 


CH 2 CH 2 OCH2 C 6 H$ 


-CH,CH,OC.H» . 


N 


c 


N 


z 


9 8 1 


-NH, 


-NH, 


~"Ql2CH20CH2C6H6.. 


-CH,CH,0CH,C,H5 


N 


c 


N 


X 


9 8 2 


-NH, 


-NH, 


CH2 CH2 OCH2C jHs 


CH2CH20CH2C«H8 


N 


c 


N 


z 


9 8 3 


-NH, 


-NH, 


-CH,CH,0C,H4C,H, 


~CH2CH20C2H4C sHs 


N 


c 


N 


X 


9 8 4 


-NH, 


-NH, 


"Q{2CH20C2H4C6H6 


"CH2 CH2(K)2H4C eHs 


N 


c 


N 


z 


9 8 5 


-NH, 


-NH, 


-CH,CH,OC(0)CH, 


-CH,CF, 


N 


c 


N 


X 


9 8 6 


-NH, 


-NH, 


-CH,CH,X(0)CH3 


-CH,CF, 


N 


c 


N 


z 


9 8 7 


-NH, 


-NH, 


-CH,CH,OC(0)CH, 


-CH,CK,OCH, 


N 


c 


N 


X 


9 8 8 


-NH, 


-NH, 


-CH,CH,OC(0)CH, 


-CH,CH,OCH, 


N 


c 


N 


z 


9 8 9 


-NH, 


-NH, 


-CH,CH,OC(0)CH, 


CH2(}{20C6H6 


N 


c 


N 


X 


9 9 0 


-NH, 


-NH, 


-CH,CH,OC(0)CH, 


""CH2(3l20C6Hs 


N 


c 


N 


z 
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Table 4 (continued) 



Comp. 


R' 


R^ 


R» 


R* 


X 


Y 


z 


P.S. 


9 9 1 




-NH, 


vl 12 vl 12 \U/ wl 13 


vn 12 vn2 vfvi 12 V 9 It S 


iN 


c 


IN 


Y 

A 


9 9 2 


i. ^ 1 12 




wt 12 Vn 12 \v/ V4 13 


V412 vn2 ULn2 $ n s 


IN 


p 


M 

iN 


Li 


9 9 3 

V V w 


1 ^ & X2 


111 12 


vi i2 Va 12 wV \Uy vl 13 


v4 12 vt 12 vTv V.U / V/il 3 


M 

IN 


c 


M 

IN 


Y 

A 


9 9 4 

V V T 


IN 1 12 


1^ 1^2 


2 vn2 Uv 1/413 


wi2vn2UV/VU/V/n3 


IN 




In 


Zi 


9 9 5 

V V v 


i L2 




2 on 2 vu> v/ 211 5 


^4l2tn2UvVUy 1/2115 


IN 




M 

IN 


V 

A 


9 9 6 


-NHj 


-NHj 


-CH2CH20C(0)C2H5 


-CH2CH20CC0)C9H8 


N 


c 


N 
1 1 


7 


9 9 7 


-NHa 


-NH2 


-CH,CH,OC(0)CsHt 


-CH2CH20C(0)C2H7 


N 


c 


N 


X 


9 9 8 


-NH, 


-NH, 


-CH,CH,0C(0)C,H7 


-CH2CH20C(0)C3Ht 


N 


c 


N 


z 


9 9 9 


-NHj 


-NH, 


-CH,CH,0C(0)C4H, 


-CH2CH20C(0)C4H« 


N 


c 


N 


X 


1000 


-NH, 


-NH, 


-CH,CH,0C(0)C4H, 


-ffliCH20C(0)C4H9 


N 


c 


N 


z 
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0 

-CH, 
9 

^O^P-OR' 
OR* 



Table 5 



Camp. 
Na 


K 


R* 


1001 


-CHs 


-CF2CF, 


1002 


-CH, 


CH2CF3 


1003 


-GFiCF, 


-CF2CF, 


1004 


-CFiCF, . ■ 


-to, 


10 05 


-CHiCF, 


"CHaCFj 


1006 


-CHiCH^OCH, 


-CH2CF, 


1007 


-CHtCHaOCH, 


~CH2(3l20CH3 


1008 


~CH2CH20C2H5 


~CH2Ql20C2H5 


1009 


"CHaCHsOCsH? 


CH2(Jl20C3H7 


1010 


-CHzCHaOCHs 


~CH2CF3 


1011 


~CH2CH20C6H5 


~CH2CH20GH3 


1012 


"CHaCHaOCeHs 


CH2CH20CsH$ 


1013 


-CHiCHiOCHjC^Hs 


-CHiCFa 


1014 


CH2CH20CH2C«H5 


-CHjCHiOCHa 


1015 


-CH^CHjOCHsCH. 


CH2CH20CsH5 


1016 


"CH2CH2 OGH2 C sHs 


~ffl2CH20CH2C«H5 


1017 


CH2CH20C2K4C6H8 


CH2CH20C2H4C6H5 


1018 


-CHzCHjOCCOCH, 


-CH2CF, 


1019 


-CHjCHiOCCOCHs 


"'Ql2Ql20CfiH5 


1020 


-CHiCHjOCCOCH, 


"CH2CH20Ql2C«H5 
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Tab 1 e 5 (Continued) 



Na 


R' 




1021 


-CH2CH20C(0)CH, 


~Ql2CH20CH2C6H5 


1022 


-CH2CHjK(0)CH, 


-CHiCHjOCCOCHa 


1023 


-CH2CHjX(0)C2H5 


-CHjCHjaCOCiHj 


1024 


-CHjCHiOCCOCjHt 


-CH2CH,0C(0)C,Ht 


1025 


-CH2CH2X(0)C4H, 


-CHjCHjXCOCaH, 
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Table 6 



Comp. 
Nd 


R' 


R* 


1026 


-CH, 


-(FiCFj 


1027 


-CH, 


-ffljCF, 


1028 


-CF,CFa 


— CFjCFs 


1029 


-CFjCF, 


-CH2CF, 


1030 


-CHjCF, 


-CH»CF, 


1031 


-CHiCH^OCH, . 


-CHiCFa 


1032 


""CH2CH2OCH3 


-CHjCHiOOl, 


1033 


~CH2CH20C2Hs 


-CHjCHiOCH. 


1034 


■~CH2CH20C3H7 


~CH2CH20C3H7 


10 35 


~"CH2CH20CeHs 


-CH2CF, 


1036 


~CH2CH20CeH5 


-CHiCHiOCH, 


1037 


-CHjCHjOC.H, 


^CH2CH2(XJ6H5 


10 38 


~ffl2CH2(KH2C«H6 


-CHiCFa 


1039 


•"CH2CH2OCH2C6H5 


-CHiCHaOCH, 


1040 


-CH,CH,0CHjC.H5 


— CH2CH20CfiH5 


1041 


""ffl2(3l2 OCH4C sHc 


-CHjCHjOCH^CHs 


1042 


■~CH2CH20C2H4C6H5 




1043 


-CH,CH^OC(0)CH, 


-CHjCF, 


1044 


-fflsOftOCCOCH, 


-CH2CH,0C.Hs 


1045 


-CH,CH,OC(0)CH, 


~"CH2CH2(KH2C€H8 
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Table 6 (Continued) 



Comp. 
Na 


R' 




1046 


-CH2CH20C(0)CHa 


-CHiCH^OCH^C.Hs 


1047 


-CH2CH,0C(0)CHa 


-CHzCHjOCCOCHs 


1048 


-CH2CH,0C(0)CiHs 


-fflzCHiOCCOCzHs 


1049 


-CH2CHjOC(0)C,H7 


-CHtCHjXCOCsH, 


1050 


-CH2CH20C(0)C4H. 


-CH2CH2XC0)C4H, 
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Table 7 



Pnntn 

nu 






1 n R 1 




tr2Lr$ 


i U 3 ^ 


Lfls 




1 0 R ^ 

1 U U 0 




— rp PP 


1 n R J 

1 U 0 *i 


vr2vr3 


— PH PR 


I OR 5 

1 U U 0 




— rw-rp- 


10 5 6 




Wl2Ur3 


1057 


-CHjCHiOffla 




1058 


~CH2CH20C2H5 


~CH2ffl20C2Hs 


1059 


"*CH2Cfl20C3H7 


~CH2CH20C3H7 


1060 


-CHjCHtOCHs 


-CHjCP, 


1061 


-CHjCHjOCHs 


~CH2CH20(3l3 


106 2 


~CH2CH20C6H6 


CH2CH20C$H5 


1063 


""CH2CH20CH2C«H5 


-CH2CF, 


1064 


-CHjCHjOCHjCeHs 


-CHiCH,OCH, 


1065 


''CH2CH20CH2C6H8 


-CHsCHiOCHs 


1066 


"■CH2CH20CH2C«H5 


-CH,CH,0ai2C,H, 


1067 


-CH,CH,0C,H«C,H5 


'"CH2CH20C2H4C«H5 


1068 


-M^OCCOCH, 


-CHjCF, 


1069 


-CHiCHjOCCroCH, 




1070 


-CHaCHaOCCOCH, 


-CH,CH,0CHjC,H5 
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Table 7 (Continued) 



Comp. 

rid 


R' 


R* 


1071 


-CHiCHjOCCOCH, 




1072 


-CHsCH,OC(0)CHa 


-CH,CH,OC(0)CH, 


1073 


-CHjCHsXCOCHs 


-CHjCHiKCOCjHs 


1074 


-CHjCHiOCCOCHt 


-CH2CH,0C(0)C,H7 


10 75 


-CH2CHiOC(0)C*H, 


-CH2CH,0C(0)C«H. 
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Tab I e 1 



Comp. 
Na 


R' 




R* 




Y 


Y 


7 

til 


P "s 
r« o< 


1076 


-CI 


-H 


-CH, 


-CF2CF, 


N 


c 


N 


X 


1077 


-CI 


-H 


-CH, 


-CFiCF, 


N 


c 


N 


z 


1078 


-CI 


-H 


-CHs • 


-CH2CF2 


N 


c 


N 


X 


1079 


-CI 


-H 


-CH, 


-CHiCF, 


N 


c 


N 


z 


1080 


-CI 


-H 


-CFaCFa 


-CF2CF, 


N 


c 


N 


X 


1081 


-CI 


-H 


-CFjCF, 


-CFjCFa 


N 


c 


N 


z 


1082 


-CI 


-H 


-CFzCF, 


""CH2CF3 


N 


c 


N 


X 


1083 


-CI 


-H 


-CFjCF, 


-CHiCFa 


N 


c 


N 


z 


1084 


-CI 


-H 


-CHiCFa 


-CH2CF, 


N 


c 


N 


X 


1085 


-CI 


-H 


-CH2CFJ 


-CHiCFa 


N 


c 


N 


z 


1086 


-CI 


-H 


-CH2CH2OCH3 


~CH2CF3 


N 


c 


N 


X 


1087 


-CI 


-H 


CHzCHjOCHs 


"CHiCFa 


N 


c 


N 


z 


1088 


-CI 


-H 


-CH2CH2OCH, 


-CH2CH20CH, 


N 


c 


N 


X 


1089 


-CI 


-H 


-CH2CH2OCH, 


~"(Ji2CH20Ql3 


N 


c 


N 


z 


1090 


-CI 


-H 


"~CH2CH20C2H5 


"■Ql2(3{20CiH5 


N 


c 


N 


X 


1091 


-CI 


-H 


~CH2CH20CjHs 


~CH2CH20C2H5 


N 


c 


N 


z 


1092 


-CI 


-H 


-CHiCHjOCHt 


*'CH2CH2(Kl2H7 


N 


c 


N 


X 


1093 


-CI 


-H 


""Q12CH20C3H7 


~CH2CH20CsH7 


N 


c 


N 


z 


1094 


-CI 


-H 


CH2CH2OC6H5 


-CH2CF3 


N 


c 


N 


X 


10 95 


-CI 


-H 


"•CH2CH20CeH6 


-CHaCF, 


N 


c 


N 


z 
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Table 1 (Con t i nu e d) 



CODP, 

Na 


R' 






R* 


X 


Y 


z 


P.S. 


1 n Q 

A U y D 




n 


ui2tn2U06n5 


— PH PH npH 
un2i'n2uui3 


KT 
IN 




KT 

IN 


V 
A 


1 n Q 7 


— P 1 


n 




— PH PH npu 


KT 

In 




KT 

IN 


Z 


1 n Q 9 

i U 9 0 


— P 1 


n 




— PH PU np H 


KT 

In 


U 


KT 
IN 


A 


1 n Q Q 
i u y 


— P 1 


n 




— PH PH np u 
ui2tn2ULen5 


KT 
In 


\^ 


KT 
IN 


rj 
L 


linn 


— P 1 


n 


— pw fsi npH p u 
ui2Wi2Uv^fi2i'en5 


— PH PR 


KT 
In 




KT 
IN 


V 
A 


1 1 A 1 


— p 1 


ri 


«PU PU OPU P u 


PU PC 


KT 


C 


KT 
N 


Z 


11 n 0 
i 1 U 


— p 1 




ru nu npu r u 


/HI fu ftru 

"~Ul2tn2UUl3 


N 


c 


XT 

N 


X 


1 1 n ^ 


— p t 


— T-I 
fl 


— PU PU npn p u 
ut2V/n2Utn2t6n5 


PU PU npu 
— Un2ln2Uln3 


KT 
N 




N 


z 


1 1 U 4 


— p 1 


rl 


— PU PU npu p u 


nu PU np u 


KT 
JN 




KT 
N 


"V 
A 


1 1 U 9 


— P 1 
1 


n 


— PH PW flPH P H 
La20n2UUn2t6n5 


— PU PH OP U 


KT 

IN 




KT 
IN 


Z 


i 1 U Q 


— P 1 


n 


— PH-PH-flPH P-H. 


— PH PH nPH P H 
l/n2Ut2iA/n2t6n5 


KT 
IN 




KT 
IN 


V 
A 


1 1 n? 

1 1- \) i 


— P 1 


n 


— PH-PH-nPH«P.H, 


— PH PH fTH P H 

ui2i/n2iA;n2t6ns 


KT 
IN 




KT 
IN 


Z 


i 1 U 0 


— P 1 


n 


— PH PH OP H P H 

un2V/n2iA/2it4V/«ns 


— PH PH np H P u 


KT 
IN 




KT 

In 


V 
A 




— p 1 


n. 


— PH PH HP H P H 

tn2irn2ui/2n4u6ns 


— PH PH np H P H 

Ln2V/n2Ut2n4t8n5 


KT 
IN 




KT 
IN 


Z 


1 1 1 n 

i 1 1 u 


— p 1 


n 


— pji«pH nprn'ipi^. 


— PH PP 


KT 
IN 




KT 

IN 


V 
A 


1111 


-C 1 


-H 


vi 12 vi 12 \\J/ wl 13 


vJl2vi 3 


iN 


p 

V-/ 


M 

IN 




1112 


-CI 


-H 


-CHiCHiOC(0)CH, 


-CH2CH2OCH, 


N 


c 


N 


X 


1113 


-CI 


-H 


-CHjCH2X(0)CH, 


-CH2CH2OCH1 


N 


c 


N 


z 


1114 


-CI 


-H 


-CH2CH20C(0)CH, 


-CH,CHaOC.Hs 


N 


c 


N 


X 


1 1 15 


-CI 


-H 


-CH2CHaOC(0)CHa 


"(3l2CH20C6Hs 


N 


c 


N 


z 
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Tab 1 e I (Con t i nued) 



Comp. 
Na 


R' 


R* 


R» 


R* 


X 


Y 


z 


P.S. 


1116 


-C 1 


T T 

-H 


-CH2CH20C(0)CH3 




N 


C 


N 


X 


1 117 


-C 1 




-{3f2CH20C(0)ai» 


— Ln2LH2U(JH2t6H< 


N 


C 


N 


z 


1118 


-C 1 


-H 


-ffljCHiOCCOCHs 


-CH2CH20C(0)CHj 


N 


C 


N 


X 


1119 


-C 1 


-H 


-ffl2CH2K(0)CH3 


-CH2CH20C(0)CH2 


N 


C 


N 


z 


1 120 


-C 1 


-H 


-CH2CH20C(0)C2H5 


-CH2CH20C(0)C2H5 


N 


C 


N 


X 


1121 


-C 1 


-H 


-ffl2CH2(K}(0)C2H5 


-CH2ai20C(0)C2H5. 


N 


C 


N 


z 


1122 


-CI 


-H 


-CHjCHsXCOCHt 


-CH2CH20C(0)C2H7 


N 


C 


N 


X 


1123 


-CI 


-H 


-CH2CH20C(0)CaH7 


-CH2CH20C(0)CaH7 


N 


c 


N 


z 


1 124 


-CI 


-H 


-CH2CH2X(0)C«H, 


-CH2CH20C(0)C«H. 


N 


c 


N 


X 


1 125 


-CI 


-H 


-CH2CHiOC(0)C«H, 


-CH2CH20C(0)C4H, 


N 


c 


N 


z 



The compound of the present invention may be synthesized according to the following reaction scheme 
(1)or(2): 
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Reaction Scheme (I): 



10 



15 



20 



I . (Ill) 
OR^ 




W 




25 (wherein, to R*, and a ring A are as defined above; R^ is an ethyl group having one or more substituents 
selected from a group consisting of fluorine, C1-C4 alkoxy, phenoxy, C7-C10 phenylalkoxy, Ca-Cs acyloxy, 
Ci -C4 acylamino and hydroxy); W is a leaving group such as halogen, paratoluenesulfonyloxy, methanesul- 
fonyloxy, trifluoromethanesulfonyloxy). 

A compound of Formula (II) is reacted with a compound of Formula (III) at 10 - 250 'C, preferably at 

30 130- 180 *C for 0.1 - 20 hours, preferably for 3 - 15 hours. 

A compound of Formula (IV) may be separated and purified, as needed, by the conventional means for 
separation and purification, for example, by distillation, adsorption, partition chromatography. A compound 
of Formula (IV) may be separated and purified as described above, but may be directly used in the 
subsequent reaction without purification. 

35 Subsequently, a compound of Formula (IV) is reacted with a compound of Formula (V) in the presence 
of a base, for example, sodium carbonate, potassium carbonate, cesium carbonate, sodium hydride, 
potassium hydride, triethylamine, diazabicycloundecene In a solvent such as acetonitrile, tetrahydrofuran. 
dimethylsulfoxide, dimethylformamide. methylpyrrolidone at 10 - 200 'C, preferably at 50- 150 'C, for 0.1 
to 100 hours, preferably for 5-20 hours to give a compound (I). 

40 



45 



so 
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Reaction Scheme (2): 



5 



10 



15 



20 




(VII) 



OH OH 
► ► (I) 



30 

(wherein, to R*, and a ring A are as defined above; Me is methyl and Et is ethyl) 

A compound of Formula (VI) is reacted with trimethylsllyldiethylamine in a solvent, for example, in a 
chlorinated solvent such as dichloromethane, dichloroethane, chloroform at the temperature around room 
temperature for about an hour. In this case, two moles or more trimethylsllyldiethylamine is used based on 

35 one mole of a compound of Formula (VI). 

Subsequently, after the reaction mixture is concentrated to dryness, the residue is dissolved in a 
chlorinated solvent such as dichloromethane, and two mole or more oxalyl chloride Is added to 1 mole of 
the compound of Formula (VI), and the reaction is carried out in the presence of a catalytic amount of 
dimethylformamide under ice cooling for about an hour, then at the temperature around room temperature 

40 for about an hour. 

After a solvent is distilled off, thus obtained compound of Formula (VI t) without purification is usually 
reacted with R^OH. R*OH in a solvent, for example, a chlorinated solvent such as dichloromethane or 
pyridine, acetonitrile, tetrahydrofuran. dimethylsulfoxide, dimethylformamide, methylpyrroHdone. etc. at 10 - 
100 • C, preferably at 20 - 30 * C for 0.1 - 100 hours, preferably for 5 - 24 hours to give a compound (I). 

45 A compound of Formula (I) which may be obtained according to the above reaction scheme (1) or (2) 
may be separated and purified by properly selecting conventional means for separation and purification for 
nucleotide, for example, recrystallization, adsorption, ion-exchange, partition chromatography or the like, as 
needed. Various base derivatives may be derived from thus obtained compound of Formula (I) according to 
the known methods, as needed. 

50 As the compound of Formula (II), (III) or (VI) in the above reaction schemes, those commercially 
available reagents may be purchased and used. Alternatively, those synthesized according to the known 
methods may be suitably used. 

As shown in the following experimental examples, the compound of the present invention may be 
expected as antiviral agents which can be orally administered, and further expected to possess an- 

55 tineoplastic activity like other ionic phosphonate-nucleotide analogs. The viruses of interest may not be 
particularly limited, but include, for example, RNA viruses such as human immunodeficiency virus, influenza 
virus, hepatitis C virus: DNA viruses such as herpes simplex virus type-l. herpes simplex virus type-ll. 
cytomegalovirus, herpes zoster, hepatitis B virus. More preferably, it is hepatitis B virus. 
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The compound of the present invention can be orally adnninistered to a hunnan patient. The dose is 
appropriately determined depending on, for example, the age, the conditions, the weight of the subject 
Generally, 1 - 1 ,000 mg/kg, preferably 5 - 50 mg/kg is administered once or more daily. 

The compound of the present invention is preferably used as a composition comprising pharmaceuti- 
cally acceptable carrier such as conventional pharmaceutical carrier, exciplent, etc. Such carrier may be 
either solid or liquid. Solid carrier includes, for example, lactose, kaolin, sucrose, crystalline cellulose, corn 
starch, talc. agar, pectin, stearic acid, magnesium stearate. lecithin, sodium chloride; and liquid carrier 
includes, for example, glycerin, peanut oil, polyvinyl pyrrolidone. olive oil, ethanol, benzyl alcohol, propylene 
glycol, physiological saline, water, etc. 

Various dosage form may be employed, including tablets, powders, granules, troches, etc. when a solid 
carrier is used; and syrups, soft gelatin capsules, gels, pastes, etc. when a liquid carrier is used. 

Example 

The present Invention will be explained in detail in the following examples, which are not a limitation of 
the scope of the invention. 

Example 1 

Production of 9-[2-[bis{2,2.2-trifluoroethyl)phosphonylmethoxy]ethyl]adenlne (compound No. 309 in Table 
1) 

2-ChIoroethylchloromethylether (1.96 g, 15.2 mmol) was reacted with tris(2.2,2-trifluoroethyl)phosphite 
(5 g, 15.2 mmol) at 160 'C for 14 hours to quantitatively obtain 5.15 g of 2-[bis(2,2.2-trifluoroethyl)- 
phosphonylmethoxylethyl chloride. 

Adenine (2.07 g. 15.3 mmol) was suspended in dimethylformamide (30 ml) and reacted with sodium 
hydride (60 % in mineral oil, 0.61 g) at 100 for an hour. Subsequently, 2-[bis(2,2,2-trifiuoroethyl)- 
phosphonylmethoxy]ethyl chloride (5.15 g) was added to the above reaction solution and reacted at 100 •C 
for 5 hours. After reaction was over, the product was cooled to room temperature and concentrated to 
dryness. The residue was dissolved in chloroform, adsorbed on silica gel column and eluted with 5 % 
methanol/chloroform to give the title compound (2.77 g. 42 %). 
m.p.: Ill - 113 'C (ethyl acetate/hexane) 

1H-NMR(CDCI3.a): 3.91 (d, J=8.0Hz, 2H) 3.94 (t. J = 5.0Hz. 2H) 4.30-4.39 (m. 6H) 6.00 (br. 2H) 

7.83 (s. 1H) 8,31 (s. 1H) 

Example 2 

Production of 9-[2-[bis(2.2,2-trifluoroethyl)phosphonylmethoxy]ethyl]-2,6-diaminopurine (compound No. 459 
in Table 1 ) 

The procedure in Example 1 was repeated, except that 2,6-diaminopurine was used instead of adenine, 
to obtain the title compound, 
m.p.: 108 -C (ether) 

1 H-NMR (CDCI3, S) : 3.91-3.95 (m, 4H) 4.24 (t. J = 5.1 Hz, 2H) 4.30-4.42 (m. 4H) 4.68 (br. 2H) 5.32 (br. 

2H)7.57(s, 1H) 

Example 3 

Production of 9-[2-[bis(2,2,2-trifluoroethyl)phosphonylmethoxy]ethyI]-2-amino-6-chloropurine (compound No. 
509 in Table 1) 

The procedure in Example 1 was repeated, except that 2-amino-6-ch!oropurine was used instead of 
adenine, to obtain the title compound, 
m.p.: 132 -C (ether) 

1 H-NMR (CDCI3,5) : 3.91 (t, J=4,7Hz, 2H) 3.94 (d. J = 7.6Hz. 2H) 4.30 (t, J = 4.7Hz. 2H) 4.35-4.49 

(m, 4H) 5.1 6 (br, 2H) 7.83 (s. 1 H) 
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Example 4 

Production of 7-[2-[bis{2,2,2-trifluoroethyl)phosphonylmethoxy]ethyl]-2-amino-6-chloropurine (compound No. 
510 in Table 1) 

The procedure in Example 1 was repeated, except that 2-amino-6-chloropurine was used instead of 
adenine, to obtain the title compound, 
m.p.: amorphous 

IH-NMR (CDCia.a) : 3.93 (t J = 5.1Hz, 2H) 3.94 (d, J = 7.7Hz, 2H) 4.24 (t, J = 5.1Hz, 2H) 4.31-4.42 

(m, 4H) 4.66 (br. 2H) 5.27 (br. 2H) 7.56 (s, 1H) 

Example 5 

Production of 9-[2-[bis(2,2,2-trifluoroethyl)phosphonylmethoxy]ethyl]-8-aza-2,6-diamlnopurine (compound 
No. 663 in Table 1) 

The procedure in Example 1 was repeated, except that 8-a2a-2,6-diaminopurine was used instead of 
adenine, to obtain the title compound, 
m.p.: 169 'C (ethanol) 

^H-NMR (Me2S0-d€. 5) : 3,98 (t J = 5.1Hz, 2H) 4.11 (d. J = 7.8H2, 2H) 4.46-4.86 (m, 6H) 6.38 (br, 2H) 

7.18-8.00 (m, 2H) 

Example 6 

Production of 8-[2-[bis(2.2,2-trifluoroethyl)phosphony!methoxy]ethyl]-8-a2a-2.6-diaminopurine (compound 
No. 664 in Table 1) 

The procedure in Example 1 was repeated, except that 8-a2a-2,6-diaminopurine was used instead of 
adenine, to obtain the title compound, 
m.p,: 128 (diisopropyl ether) 

1H-Nn/IR (Me2 S0-d6, 5) : 4.03-4.15 (m, 4H) 4,55-4.71 (m. 4H) 6.05 (br. 2H) 7.50 (br, 2H) * 

Example 7 

Production of 7-[2-[bis(2,2.2-trifluoroethyl)phosphonylmethoxy]ethyl]theophyliine (compound No. 805 in Ta- 
ble 3) 

The procedure in Example 1 was repeated, except that theophylline was used instead of adenine, to 
obtain the title compound, 
m.p.: 77 • C (hexane) 

IH-NMR (CDCI3. 5) : 3.41 (s, 3H) 3.60 (s. 3H) 3.93 (d. J = 8.1 Hz. 2H) 3.94 (t. J = 5.0Hz, 2H) 4.31-4.48 

(m. 4H) 4.52 (t. J = 5,0H2. 2H) 7.60 (s. 1H) 

Example 8 

Production of 9-[2-[bis(2,2.2-trifluoroethyI)phosphonylmethoxy]ethyl]-2,6-dichloropurine (compound No. 559 
in Table 1) 

The procedure in Example 1 was repeated, except that 2,6-dichloropurine was used instead of adenine, 
to obtain the title compound, 
m.p.: 71-72 'C (ethyl acetate/hexane) 

IH-NMR (CDCI3. 5) : 3.90-4.08 (m, 4H) 4.32-4.52 (m. 6H) 8.19 (s, 1H) 
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Example 9 

Production of 942-[bis(2.2,2-trifluoroethyl)phosphonylmethoxy]ethyI]-3<lea2a-8-a2a-2,6-diam (com- 
pound No. 838 in Table 4) 

5 

The procedure in Example 1 was repeated, except that 3-deaza-8-aza-2.6-diaminopurine was used 
instead of adenine, to obtain the title compound, 
m.p.: 116-122 'C (ether) 

iH-NMR (Mez SO-dG. 5) : 3.94 (t. J = 5,2Hz. 2H) 4.09 (d, J = 7.7H2, 2H) 4.46-4.78 (m, 6H) 5.55 (s, 2H) 
10 5.57(s. 1H)6.66(s, 2H) 

Example 10 

Production of 9-[2-[bis(2.2,2-trifIuoroethyl)phosphonyimethoxy]ethyl]-7-deaza-8-a2a-2.6-diaminopurine (com- 
75 pound No. 734 in Table 1 ) 

The procedure In Example 1 was repeated, except that 7-deaza-8-aza-2,6-diaminopurine was used 
instead of adenine, to obtain the title compound, 
m.p.: 54- 64 • C (ether) 

20 ^H-NMR (Me2 SO-de, 5) : 3.91 (t, J = 5.3Hz, 2H) 4.07 (d. J=8.0Hz. 2H) 4.27 (t, J = 5.3Hz, 2H) 4.52- 

4.78 (m. 4H) 8.00 (s, 1H) 

Example 1 1 

25 Production of 9-[2-[bis(2,2,2-trif luoroethyl)phosphonylmethoxy]ethyl]-6-chloropurine (compound No. 1 ,084 in 
Table 1) 

The procedure in Example 1 was repeated, except that 6-chloropurine was used instead of adenine, to 
obtain the title compound. 
30 m.p.: oil 

' H-NMR (CDCI3 . 6) : 3.95 (d, J = 7.8Hz, 2H) 4.00 (t, J = 4.9Hz. 2H) 4.34-4.48 (m, 4H) 4.52 (t. J = 4.9Hz. 

2H)8,20(s, 1H)8.75(S. 1H) 

Example 12 

35 

Production of 9-[2-[methyl(2,2,2-trifluoloethyl)phosphonylmethoxy]ethyl]adenine (compound No. 303 in Ta- 
ble 1) 

The compound obtained in Example 1 (1 g. 2.3 mmol) was dissolved in methanol (10 ml), to which was 
40 added silica gel (5 g). After reaction at 50 • C for 7 hours, the product was concentrated to dryness. The 
residue was eiuted with 5 % methanol/chloroform to obtain the title compound (0.75 g, 88%). 
m.p.: 107 - 110 -C (ethyl acetate/hexane) 

1 H-NMR (CDCI3. 5) : 3.74 (d, J = 11. 1Hz, 3H) 3.83 (d, J = 8.3Hz, 2H) 3.93 (t. J =4.1 Hz, 2H) 4.30-4.39 

(m, 4H) 5.65 (br. 2H) 7.86 (s. 1 H) 8.33 (s. 1 H) 

45 

Example 13 

Production of 9-[2-[methyl(2,2,2-trifluoioethyl)phosphonylmethoxy]ethyl]-2,6-diaminopurine (compound No. 
453 In Table 1) 

50 

The procedure In Example 9 was repeated, except that the compound obtained from Example 2 was 
used instead of that obtained from Example 1. to obtain the title compound, 
m.p.: amorphous 

1 H-NMR (CDCI3, 5) : 3.77 (d, J = 11.0Hz, 3H) 3.86 (d, J = 8.2Hz. 2H) 3.91 (t, J = 5.0Hz, 2H) 4.24 (t, 
55 J = 4.1 Hz, 2H) 4.25-4.42 (m, 2H) 4.69 (br. 2H) 5.35 (br, 2H) 7.60 (s. 1 H) 
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Production of 9-[[2-[bis(2-methoxyethyl)phosphonylmethoxy]ethyl]adenine (compound No. 313 in Table 1) 

5 9-[(2-Phosphony!methoxy)ethyl]adenine (1 g, 3.5 mmol) was suspended in dichloromethane (10 ml) and 
reacted with trimethylsilyldiethylamine (3 ml) at room temperature for an hour and concentrated to dryness. 
The residue was dissolved in dichloromethane (10 ml), to which were added dimethylformamide (0.05 n^l) 
and oxalyl chloride (0.9 ml). The mixture was reacted under ice-cooling for an hour, then at room 
temperature for an hour. After solvent was distilled off, the residue was dissolved in pyridine (20 ml) and 
10 reacted with 2-methoxyethanol (0.76 g) at room temperature for 12 hours. After concentration to dryness, 
the residue was dissolve in chloroform, adsorbed on silica gel column, eluted with 5 % methanol/chloroform 
to give the title compound (0.3 g. 22%), 
m.p.: 90 - 93 • C (ethyl acetate/hexane) 
1H-NMR(CDC13.5) : 3.35 (s, 6H) 3.55. (d, J = 4.6Hz. 4H) 3.86 (d. J = 8.2H2. 2H) 3.95 (t J=4.9H2. 
15 2H) 4.16-4.19 (m, 4H) 4.40 (t, J = 4.9Hz. 2H) 5.67 (br. 2H) 7.98 (s. 1H) 8,35 (s. 

1H) 

Example 15 

20 Production of 9-[[2-bis(2-phenoxyethyI)phosphonylmethoxy]ethyl]adenine (compound No. 323 in Table 1) 

The procedure in Example 11 was repeated, except that 2-phenoxyethanol was used instead of 2- 
methoxyethanol, to obtain the title compound, 
m.p.: 112-115 * C (hexane) 
25 1H-NMR (CDCI3.5) : 3.88 (t, J=4.8Hz, 2H) 3.95 (d. J = 8.0H2. 2H) 4.07 (t, J = 4.4H2, 4H) 4.21-4.26 

(m. 4H) 4-30 (t. J=4.8H2, 2H) 5.55 (br, 2H) 6.85-6.92 (m. 6H) 7.26 (t. J = 7.4Hz. 
4H) 8.06 (s, 1H) 8.12 (s. 1H) 

Example 16 

30 

Production of 9-[[2-bis(2-benzyloxyethyl)phosphonylmethoxy]ethyl]adenine (compound No. 331 in Table 1 ) 

The procedure in Example 11 was repeated, except that 2-benzyloxyethanol was used instead of 2- 
methoxyethanol to obtain the title compound. 
35 m.p.: 45-48 " C (hexane) 

1H-NMR (CDCI3, 5) : 3,61 (d, J = 4.6H2, 4H) 3.81 (d. J =8.1 Hz, 2H) 3,84 (t. J = 5,0H2. 2H) 4.17-4.23 

(m, 4H) 4.30 (t, J = 5.0H2, 2H) 4.51 (s, 4H) 5.49 (br, 2H) 7.29-7.33 (m, 10H) 7.91 
(s, 1H)8,35{s. 1H) 

40 Example 17 

Production of 9-[[2-bis(2-acetoxyethyl)phosphonylmethoxy]ethyl]adenine (compound No. 343 in Table 1) 

The procedure in Example 11 was repeated, except that 2-acetoxyethanol was used instead of 2- 
45 methoxyethanol, to obtain the title compound, 
m.p.: 68-70 • C (ethyl acetate/hexane) 

1H-NMR (CDCI3, «) : 2.08 (s, 6H) 3.84 (d. J =8,3H2, 2H) 3.95 (t. J = 4.9Hz, 2H) 4.22-4,26 (m, 8H) 4.42 

(t, J =:4.9H2. 2H) 5,63 (br, 2H) 7.94 (s, 1H) 8.36 (s. 1H) 

50 Example 18 

Production of 9-[[2-bis(2-valeryloxyethyl)phosphonylmethoxy]ethyl]adenine (compound No. 349 in Table 1) 

The procedure in Example 1 1 was repeated, except that 2-valeryloxyethanol was used instead of 2- 
55 methoxyethanol to obtain the title compound, 
m.p.: oil 

1H-NMR (CDCI3.5) : 0.91 (t, J = 7.5Hz, 6H) 1.36 (qt. J = 7.5Hz, 4H) 1.60 (tt, J = 7.5Hz. 4H) 2.33 (t. 

J = 7.5Hz, 4H) 3.83 (d, J = 8.1 Hz, 2H) 3.95 (t, J = 5,0Hz, 2H) 4.21-4.25 (m, 8H) 
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4,41 (t. J = 5.0Hz, 2H) 5.73 (br. 2H) 7.94 (s, 1H) 8.35 (s. 1H) 

Example 19 

5 Production of 9-[2-bis(2,2.2-trifluoroethyl)phosphonylmethoxy]ethyl]-2-iodoadenine (compound No. 359 in 
Table 1) 

The procedure in Example 1 1 was repeated, except that 2,2,2-trifluoroethanol and 9-[(2-phosphonyl- 
methoxy)ethyl]-2-iodoadenine were used instead of 2-methoxyethanol and 9-[(2-phosphonyImethoxy)ethyl]- 
10 adenine, respectively, to obtain the title compound, 
m.p.: 179 •C(CHCl3) 

1H-NMR (Me2 S0-d6, 5) : 3.88 (t. J = 5.0Hz, 2H) 4.13 (d, J = 8.0Hz. 2H) 4.28 (t. J = 5.0Hz, 2H) 4.56- 

4.70 (m, 4H) 7.63 (br. 2H) 7.99 (s. 1H) 

;5 Example 20 

Production of 9-[2-bis(2,2,2-trifluoroethyl)phosphonylmethoxy]ethyl]guanine (compound No. 259 in Table 1) 

The procedure in Example 1 was repeated, except that 6-0-benzylguanine. which can be synthesized 
20 by the known method, was used instead of adenine, to obtain 9-[2-[bis(2.2,2-trifluoroethyl)- 
phosphonylmethoxy]ethyI]-6-0-benzylguanine. 

The compound (2.21 g, 4.07 mmol) was dissolved in ethanol (20 ml), to which were added cyclohexene 
(20 ml) and 20 % palladium hydroxide carbon (1 .5 g). and the mixture was reacted under reflux for 2 hours. 
After palladium hydroxide carbon was removed by filtration, the solution was concentrated to dryness. The 
25 residue was dissolved in chloroform, adsorbed on a silica gel column and eluted with 5 % metha- 
nol/chloroform to obtain the title compound (1.01 g, 55 %). 
m.p.: 214 (ethanol) 

1H-NMR (Me2 S0-d6, 5) : 3.86 (t. J = 5.1 Hz. 2H) 4.13 (d. J = 8.1 Hz, 2H) 4.17 (t. J = 5.0Hz. 2H) 4.58- 

4.70 (m. 4H) 6.61 (br. 2H) 8.06 (s. 1H) 10.88 (br. 1H) 

30 

Example 21 

Production of 7-[2-[bis(2,2,2-trifIuoroethyl)phosphonylmethoxy]ethyl]guanine (compound No. 260 in Table 
1) 

35 

Guanosine (1 g, 3.53 mmol) was suspended in dimethylacetaminde (10 ml), to which was added 2-[bis- 
(2.2.2-trifluoroethyl)phosphonylmethoxy]ethyl iodide (1,7 g). and the reaction was carried out at 100 'C for 
2 hours. The reaction solution was concentrated to dryness, and the residue was dissolved in 30 % 
methanol/water, adsorbed on an octadecyl silica gel column, eluted with 30 % methanol/water to give the 
40 title compound (0.1 g, 6.3 %). 

m.p.: 255 •C(H2 0) 

1H-NMR (Me2 S0-d6. B) : 3.89 (t J = 5.0Hz, 2H) 4.10 (d, J = 8.C)Hz. 2H) 4.40 (t. J = 5.0Hz, 2H) 4.57- 

4.70 (m, 4H) 6.34 (br. 2H) 8.09 (s, 1H) 10.95 (br. 1H) 

45 Example 22 

Production of 9-[2-bis(2,2.2-trifluoroethyI)phosphonylmethoxy]ethyl]adenine-1-N-oxide (compound No. 780 
in Table 2) 

50 The compound in Example 1 (8.12 g, 18.6 mmol) was dissolved in chloroform (150 ml), to which was 
added m-chloroperbenzoic acid (15 g), and reacted at 50 for 2 hours. The separated precipitate was 
removed by filtration, then adsorbed on a silica gel column and eluted with 5 % methanol/chloroform to give 
the title compound (3,42 g, 42 %). 
m.p.: 186 'C (ethyl acetate) 

55 1H-NMR (Me2 S0-d6, 5) : 3.88 (t, J = 5.0Hz. 2H) 4.10 (d. J = 8.0Hz, 2H) 4,36 (t. J = 5.0Hz. 2H) 4.52- 

4.66 (m. 4H) 8,18 (s, 1H) 8.56 (s. IH) 
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Example 23 

Production of 9-[2-[bis(2.2,2-trifluoroethyl)phosphonylmethoxy]0thyl]-6-thioguanine (compound No. 609 in 
Table 1) 

5 

The compound in Example 3 (800 mg, 1.7 mmol) was dissolved in ethanol (15 ml), to which was added 
thiourea (157 mg) and reacted under reflux for 4 hours. After reaction was over, the mixture was cooled to 
room temperature and concentrated to dryness. The residue was dissolved in chloroform, adsorbed on a 
silica gel column and eluted with 5 % methanol/chloroform to give the title compound (252 mg, 32 %). 
10 m,p.: 144 (ethanol) 

IH-NMR (Me2 S0-d6, 5) : 3.80 (t. J = 5.1 Hz, 2H) 4.06-4.16 (m, 4H) 4.49-4.68 (m. 4H) 6.73 (br. 2H) 

7.76 (s, 1H) 

Example 24 

75 

Production of 9-[2-[bis(2,2,2-trifluoroethyl)phosphonylmethoxy]ethyl]-2-amino-6-p-toluylthiopurine (com- 
pound No. 1,030 In Table 6) 

The compound in Example 3 (9.4 mg, 20 mmol) was dissolved in DMF (90 ml). p-Thiocresol (5.23 g) 
20 and triethylamine (2.8 ml) were added at room temperature, and the mixture was reacted at 100 'C for 4 
hours. After reaction was over, the reaction mixture was cooled to room temperature and concentrated to 
dryness. The residue was dissolved in chloroform, adsorbed on a silica gel column and eluted with 
chloroform to give the title compound (9,8 g, 88 %). 

m.p.: oil 

25 1H-NMR (CDCi3, 5) : 2.40 (s, 3H) 3.89-3.96 (m, 4H) 4.26 (d, J = 5.1 Hz, 2H) 4.39-4.47 (m, 4H) 4.79 (br. 

2H) 7.23 (d. J = 9.8Hz, 2H) 7,31 (d. J = 9.8Hz, 2H) 7.71 (s, 1H) 

Example 25 

30 Production of 9-[2-[bis(2,2.2-trifIuoroethyl)phosphonylmethoxy]ethyl]-2-hydroxy-6-p-toluylthiopurine (com- 
pound No. 1,055 in Table 7) 

The compound in Example 21 (6.9 mg, 12.3 mmol) was dissolved in 50 % aqueous acetic acid (120 
ml). Sodium nitrite (12 g) was added thereto, and the mixture was reacted at 50 for 1 hour. After 
35 reaction was over, the reaction mixture was cooled to room temperature and concentrated to dryness. The 
residue was partitioned between chloroform and aqueous sodium bicarbonate, and the chloroform layer was 
dried on magnesium sulfate and filtered. The filtrate was concentrated to dryness, crystallized from ether to 
give the title compound (2.31 g, 34 %). 

m.p.: 176 *C (ether) 

40 1H-NMR(Me2SO-d6. 6): 2.33 (s, 3H) 3.85 (t, J = 5.1 Hz. 2H) 4.01 (d. J = 8.0Hz, 2H) 4.25 (d. 

J = 5.1 Hz, 2H) 4.53-4.69 (m, 4H) 7.24 (d. J = 8.1 Hz, 2H) 7.43 (d, J = 8.1 Hz. 
2H)8.05(s. 1H) 11.58 (br.lH) 

Example 26 

45 

Production of 9-[2-[bis(2.2,2-trifluoroethyi)phosphonylmethoxy]0thyll-1-methylguanine (compound No. 1,005 
in Table 5) 

The compound in Example 20 (500 mg, 1.1 mmol) was dissolved in DMF (7 ml), and reacted with 
50 potassium carbonate (150 mg), molecular sieves (0.4 nm, 100 mg) and methyl iodide (203 mg) at room 
temperature for 2 hours. The reaction solution was filtered and concentrated to dryness. The residue was 
dissolved in chloroform, adsorbed on a silica gel column and eluted with 5 % methanol/chloroform to give 
the title compound (30 mg, 5.8 %). 

m.p.: oil 

55 ^H-NMR (Mes SO-dc. 5) : 3.27 (s. 3H) 3.80 (d, J = 5.0Hz. 2H) 4.05-4.11 (m, 4H) 4.52-4,68 (m, 4H) 6.98 

(br,2H)7.59(s, 1H) 
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Reference Example 1 

Production of 9-[[2-bis(2-acetannidethyI)phosphonylnnethoxy]ethyl]adenine 



NH 



JO 




0 
II 

P (OCH2CH2NHCOCH3)2 



15 



The procedure in Example 11 was repeated, except that 2-acetamide etahnol was used instead of 2- 
methoxyethanol, to obtain the title compound. 
20 m.p.: oil 

1H-NMR (CDCI3, 5) : 2.02 (s, 6H) 3.41-3.53 (m. 4H) 3.81 (d, J = a5Hz. 2H) 3.94 (t, J=4.9H2, 2H) 

3.97-4.21 (m, 4H) 4.43 (t. J = 4.9H2, 2H) 6.18 (br, 2H) 6.77 (br, 2H) 8.00 (s. 1H) 
8.34 (s. 1H) 

25 Reference Example 2 

Production of 9-[[2-bls(2-hydroxyethyl)phosphonylmethoxy]ethyl]adenine 



0 

II 

P (OCH2CH20H)2 



The compound obtained from Example 13 (1 g, 1.9 mmol) was dissolved in ethanol, 10 % palladium- 
carbon (0.1 g) was added and reacted at 60 * C for 7 hours under hydrogen atmosphere. After palladium- 
45 carbon was removed by filtration, the solution was concentrated to dryness. The residue was dissolved in 
chloroform, adsort>ed on a silica gel column, eluted with 5 % methanol/chlorofomn to give the title 
compound (0.38 g, 55 %). 

m.p.: 102 - 104 (ethyl acetate) 

1H-NMR(Me2SO-d6.5): 3.50 (q, J=3.9H2. 4H) 3.86-3.96 (m. 8H) 4.32 (t, J = 5.1 Hz. 2H) 4.85 (t. 
50 J = 5.6Hz, 2H) 7.21 (br, 2H) 8.09 (s, 1 H) 8.1 3 (s. 1 H) 

Experiment 1 

Inhibition of HBV growth 

55 

HB611 cells (recombinant human lever cancer eel! producing HBV, 2x10*) was incubated on Dulbecco 
ME medium containing bovine fetal serum, streptomycin (100 mg/ml), penicillin (100 lU/ml) and G-418 (0.2 
mg/ml) at 37 'C. On the 2nd and 5th days of cultivation, the medium was changed, then the media 
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containing specimens at final concentration of 10 mM were substituted on the 8th, 11th and 14th days. On 
17 days of cultivation, DNA of the cell was recovered. The amount of HBV-DNA was measured by southern 
blotting, and inhibition of HBV-DNA synthesis in the cell was determined. In addition, the concentration of 
the compound required for 50 % death of the HB611 cells was determined. The results are shown In the 
following Table 8. 



Table 8 



Compound 


Inhibition of HBV-DNA Synthesis(%) 


LDso of HB611 cell (UM) 


Examole 1 


Q1 


>innn 


Examole 2 




0*HJ 


Examole 3 






Examole 5 


Q7 P 




Example 12 


86.3 


>1000 


Example 13 


100 


>1000 


Example 14 


55.0 


>1000 


Example 15 


59.7 


174 


Example 16 


57.8 


178 


Example 17 


66.2 


>1000 


Example 18 


73.4 


47 


Example 20 


99.9 




Example 21 


71 .3 




Example 22 


76.2 




Example 23 


86.1 




Example 24 


99.9 




Example 25 


99.9 




Example 26 


99.9 




Reference Example 1 




>1000 


Referemce Example 2 


31.0 


>1000 



Experiment 2 

Inhibition of HBV growth in rat or mouse serum upon oral administration 

Groups of rats (3 rats per group) were received single oral dose of specimen (1 g/kg or 0.5 g/kg), bled 
at 1 hour after administration and serum was prepared. Separately, groups of mice (3 mice per group) were 
received single oral dose of specimen (0.3 g/kg), bled at 30 minutes after administration and serum was 
prepared. 

HB611 cells (2x10*) were incubated on Dulbecco ME medium containing 10 % bovine fetal serum, 
streptomycin (100 mg/ml). penicillin (100 lU/ml) and G-418 (0.2 mg/ml) at 37 'C. On the 2nd and 5th days 
of cultivation, the medium was changed, then substituted with a medium containing 5 % of the above serum 
(rat or mouse serum after oral administration of the specimen) on the 8th, 11th and 14th day, and DNA of 
the cell was recovered on the 17th days of cultivation. The amount of HBV-DNA was measured by southern 
blotting, and intraceliular HBV-DNA synthesis inhibition was determined. For reference, the same experi- 
ment was conducted on PMEA. The results are shown in the following Table 9. 
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Table 9 



Compound 


Subject 


Oral Dosage (g/kg) 


HBV-DNA Synthesis lnhibition(%) 


ExamDiG 1 


Rat 


1 


89 9 


ExatTiDlo 2 


Rat 


1 


71 Q 


Exam Die 3 


Mnijse 


0 3 


9Q Q 


ExarriDlB 4 


h/lrtii^A 


0 3 


3R 


Examola 5 




0 3 


87 P 


Examold 12 


Rat 

rial 


1 




Example 13 


Rat 


1 


77.7 


Example 14 


Rat 


0.5 


25.4 


Example 15 


Rat 


0.5 


38.5 


Example 16 


Rat 


0.5 


43.6 


Example 18 


Rat 


0.5 


61.4 


Example 20 


Mouse 


0.3 


99.9 


Example 22 


Mouse 


0.3 


15.2 


Reference Example 1 


Rat 


0.5 


0 


Referemce Example 2 


Rat 


0.5 


0 


PMEA 


Rat 


1 


35.5 



Claims 

1. A phosphonate-nucleotide ester derivative of the following general formula (I): 




- ( I ) 



CH2 CH2 OCH2 P-OR 

wherein ring A represents 




wherein R^ and R^ Independently represent hydrogen, halogen, hydroxyl, mercapto, Cg-Cio arylthio or 
amino; R^ represents Ci-C* alkyi or ethyl having one or more substituents selected from the group 
consisting of fluorine, Ci-C* alkoxy, phenoxy, C7-C10 phenylalkoxy and C2-C5 acyloxy; R* represents 
ethyl having one or more substituents selected from the group consisting of fluorine, Ci -C* alkoxy, 
phenoxy, C7-Cib phenylalkoxy and C2-C5 acyloxy; X, Y and 2 independently represent miethyne or 
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nitrogen atom; or a phamnaceutically acceptable salt thereof. 
A compound according to Claim 1 . wherein the ring A is 




wherein and are as defined in Claim 1 . 

A compound according to Claim 1 , wherein the ring A is 




wherein R^ is hydrogen, chlorine, hydroxy!, mercapto, tolylthio or amino; R^ is hydrogen, chlorine, 
iodine, hydroxyl or amino. 

A compound according to Claim 1 , wherein the ring A is 




wherein R^ is amino: R^ is hydrogen. 

A compound according to Claim 1, wherein the ring A is 




wherein R^ and R^ are amino. 

A compound according to Claim 1, wherein R^ is C1-C3 alkyl. 2,2.2-trifluoroethyl or ethyl having a 
substituent selected from the group consisting of Ci-Ca alkoxy, phenoxy, C7-C10 phenylalkoxy and C2- 
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Cs acyloxy. 

7. A compound according to Claim 1. wherein is C1-C3 alkyi or 2,2,2-trifluoroethyl. 

5 8. A compound according to claim 1, wherein R* is 2,2,2-trifiuoroethyl or ethyl having a substltuent 
selected from a group consisting of C1-C3 alkoxy, phenoxy, C7-C10 phenylalkoxy and C2-Cs acyloxy. 

9. A compound according to Claim 1 , wherein R* is 2.2,2-trifluoroethyl. 

70 10. A compound according to Claim 1. wherein X and Z are nitrogen atoms, X and Y are nitrogen atoms, or 
X, Y and Z are nitrogen atoms. 

11. A pharmaceutical composition which comprises a compound of Claim 1 and a pharmaceutically 
acceptable carrier. 

75 

12. An antiviral agent containing a compound of Claim 1 as an active ingredient. 

13. A method for treatment of viral infection which comprises administering a compound of Claim 1 to a 
patient infected with a virus. 

20 

14. A method for treatment of Claim 13, wherein the virus is hepatitis B virus. 
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